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OBJECTIVE: Mycobacterium tuberculosis (Mtb), the causative agent of tuberculosis 
(TB), is spread through the air. Although extensive data has shown that TB case 
notifications decreased during the COVID-19 pandemic, there is little known 
about the extent to which these reductions were due to a decrease in 
transmission, rather than delays in healthcare seeking and diagnosis. We used 
data from CONTEXT, a population-based cross-sectional study which enrolled newly 
diagnosed cases of extensively drug-resistant (XDR) or pre-extensively drug 
resistant (pre-XDR) TB in KwaZulu-Natal, South Africa from 2019 to 2023 and 
recorded information on their contacts.
RESULTS: We found that close contacts declined by 36% from 2019 to 2020 
(p = 0.005). Casual contacts at locations where participants routinely spent 
time declined by 30% (p = 0.16). Based on our findings, substantially lower 
population-level risk of transmission could be expected between 2020 and 2022 in 
this region of South Africa. These data are useful for understanding the extent 
of the reduction in Mtb transmission during the pandemic.
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BACKGROUND: Urine antigen testing seems promising tool to detect tuberculosis 
but data is scarce for pulmonary and extrapulmonary tuberculosis in HIV negative 
population.
AIMS: This prospective cross-sectional study was designed to assess the urinary 
lipoarabinomannan antigen (LAM) diagnostic accuracy of pulmonary and 
extrapulmonary tuberculosis in HIV negative population.
MATERIALS & METHODS: Suspected pulmonary (PTB) and extrapulmonary tuberculosis 
(EPTB) patients were enrolled and samples were subjected to routine diagnostic 
modalities. Urine samples were subjected to LAM test using lateral flow assay of 
Abbott TB LAM & results were statistically evaluated to gold standard culture, 
microbiological reference standards (MRS).
RESULTS: Total 224 patients of suspected tuberculosis were enrolled in the study 
(23.21 % PTB and 76.79% EPTB). Microbiologically confirmed tuberculosis was 
detected in 44 (19.6%), PTB (48.0%) & EPTB (11.0%) cases. Mycobacterium 
tuberculosis was detected in ZN stain (16.5%), MGIT liquid culture (14.7%), 
Gene-Xpert MTB/Rif (17.4%), urinary LAM (22.7%). Sensitivity, specificity, PPV 
and NPV of urine LAM against the gold standard test (MGIT) were 60.61%, 83.77%, 
39.22%, 92.49%; and as per the MRS criteria these values were 48.0%, 84.5%, 
47.1%, 85.0% respectively. Among smear positive samples sensitivity, 
specificity, PPV, NPV of LAM were 65.5%, 50.0 %, 82.6 %, 28.6% respectively.
CONCLUSION: Urine LAM performed better than previously reported in HIV-negative 
populations but remains suboptimal as a point-of-care test. This study showed 
higher sensitivity and PPV for pulmonary TB in MRS smear-positive cases, better 
specificity and NPV for extrapulmonary TB, good performance in smear-negative 
extrapulmonary TB, and promising utility in unconfirmed TB.
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The development of new antitubercular drugs is critically hindered by the 
persistent and adaptive nature of Mycobacterium tuberculosis (Mtb), underscoring 
an urgent need for innovative therapeutic strategies. In this work, a series of 
structurally varied 2-aminothiophene and 2-aminothiazole derivatives was 
designed, synthesized, and characterized using FT-IR, NMR, HRMS, and 
single-crystal X-ray techniques. The thiophene analogues were prepared via the 
Gewald reaction, while thiazole derivatives were obtained through Hantzsch 
synthesis, with structural diversity achieved by modifying alkyl, ester, and 
fused ring groups. Several compounds exhibited potent antitubercular activity 
against Mtb H37Rv, with 4h, 4k, and 4l showing MIC values of 0.78 μg/mL, 
comparable to the standard drug Ethambutol. SAR studies revealed that linear 
alkyl chains enhanced activity, whereas aryl and fused rings were less 
favourable. Additionally, compounds 4q, 4s, 7g, 7o, and 9e emerged as moderate 
antibacterial leads against both Gram-positive and Gram-negative bacteria. 
Cytotoxicity assays for the potent compounds were performed in Vero cells and 
THP-1 cells, supporting a favourable safety profile and selective activity 
against Mtb. Furthermore, target prediction, molecular docking, along with DFT 
and ADMET analyses, provided valuable insights into their putative molecular 
targets, binding modes, and the drug-like and electronic properties that 
influence bioactivity. Collectively, these results identify compound 4k as a 
promising lead candidate against Mtb, underscoring the potential of the 
2-aminothiophene scaffold as a valuable framework for antitubercular drug 
discovery. These findings encourage further exploration of 2-aminothiophene and 
2-aminothiazole scaffolds by medicinal chemists for the development of novel, 
potent, and selective antitubercular and antibacterial drug candidates.
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Background Tuberculosis (TB) is the leading cause of death among people living 
with HIV (PLHIV). Globally in 2023, an estimated 161,000 PLHIV died of TB. TB 
preventive treatment (TPT) can reduce TB mortality yet scale up remains a 
challenge. We documented Zimbabwe's experience in scaling TPT among 
PLHIV.Methodology We analyzed routine aggregate data from the President Emergency 
Plan for AIDS Relief (PEPEFAR) database, Data for Accountability Transparency 
and Impact Monitoring (DATIM). We conducted a desk review of national 
guidelines, reports, training manuals, policy and strategic plans. Program 
reports were reviewed to understand scale up best practices, successes and 
challenges.Results TPT coverage (cumulative number completed TPT divided by PLHIV 
on ART) increased from <1% (144/950,235) in 2018 to 101% (1,040,460/1,029,583) 
in 2024, in PEPFAR supported health facilities. Adults had a higher TPT coverage 
of 102% (1,006,544/990,818) than children 87% (33,916/38,765). TPT completion 
(number started TPT divided number completing TPT) was significantly higher 
among adults, 99.2% compared to children, 97.9%, difference 1.2 percentage 
points (CI 0.98-1.50, p < 0.01). Key interventions resulting in improved TPT 
coverage and completion, included removal of the 3-months waiting period for 
PLHIV to initiate TPT, introduction of shorter regimens, pharmacovigilance, 
implementation monitoring, stakeholder engagement, and communication of updated 
policies.Conclusion We report a significant increase in TPT coverage and 
completion rates. We observed lower TPT coverage and completion among children 
compared to adults. TPT scale-up lessons from Zimbabwe can inform TPT expansion 
in countries of similar context.
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Mycobacterium tuberculosis (Mtb) is the causative agent of tuberculosis, a major 
infectious disease causing substantial global morbidity and mortality. The 
growing incidence of antibiotic-resistant strains highlights the urgency of 
identifying alternative strategies capable of targeting persistent and resistant 
forms of Mtb. This study evaluates the effectiveness of photodynamic 
inactivation (PDI) using visible light within the 400-420 nm range against a 
clinical Mtb isolate. The isolate was subjected to controlled LED exposure under 
biosafety level-3 conditions, with viability assessed via colony-forming unit 
counts. Results showed a significant reduction in Mtb viability, with > 99% 
(over 2-log) reduction observed after exposure to the tested visible light 
spectrum. These results provide a strong rationale for the clinical translation 
of visible light-based disinfection strategies, by indicating that visible light 
photoinactivation provides a practical, non-chemical alternative to conventional 
disinfectants and UV-based methods, reducing concerns about toxicity and 
operational limitations. This approach holds particular promise for healthcare 
environments, where it could contribute to reducing the environmental 
persistence of Mtb and, consequently, the risk of transmission. These results 
underscore the need for further investigation into light-based technologies as 
complementary tools to existing infection control measures, particularly in 
high-risk or inadequately sanitized settings. KEY POINTS: • Visible light (Soret 
Band 400-420 nm) significantly reduces Mycobacterium tuberculosis (Mtb) 
viability • No photosensitizers are used in the photodynamic inactivation (PDI) 
process  • LED-based visible light may help limit Mtb spread in clinical 
environments.
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Microbiological tests for tuberculosis (TB) disease in children have suboptimal 
accuracy and respiratory samples are often challenging to obtain. Using liquid 
chromatography/mass spectrometry, we performed plasma high-resolution 
metabolomics (HRM) to identify blood-based biomarkers associated with TB disease 
in children. We analyzed plasma samples from 438 children 0-14 years being 
evaluated for TB disease in India, Peru, Uganda, The Gambia, and South Africa. 
All children underwent a standard clinical evaluation and were followed up after 
3 months. Children were classified as Confirmed (n = 104), Unconfirmed 
(n = 108), or Unlikely TB (n = 226) as per NIH consensus definitions. 
Controlling for age and study site, we found creatine, alanine, retinol, 
citrulline, fumarate, and tryptophan to be significantly decreased in children 
with Confirmed TB disease versus those with Unlikely TB, while cortisol, 
nicotinamide, and butyrylcarnitine were increased (FDR-corrected p-value < 0.2). 
Using logistic regression, we found this nine-metabolite signature had an area 
under the receiver operator characteristic curve (AUC) of 0.72 (95% CI 
(0.67 - 0.82) in the test set of participants with Confirmed and Unlikely TB and 
an AUC of 0.49 (95% CI 0.42 - 0.55) in the Unconfirmed TB group. These results 
show a nine-metabolite plasma signature has moderate accuracy for identification 
of Confirmed TB disease in children.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis, exhibits pronounced sex 
differences in incidence and disease progression, with adult males 
disproportionately affected. Increasing evidence indicates that sex steroid 
hormones estrogen, progesterone, and testosterone modulate immune responses 
critical for MTB control. This narrative review synthesizes findings from both 
human and animal studies using PubMed, ScienceDirect, and Google Scholar. 
Effective host defense against MTB relies on pro-inflammatory cytokines, 
including interferon-γ (IFN-γ), tumor necrosis factor-α (TNF-α), interleukin-1β (IL-1β), and IL-6, whereas anti-inflammatory cytokines such as IL-4, IL-5, and IL-10 are associated with reduced bacterial control and disease progression. Sex steroid hormones regulate both the magnitude and balance of these immune 
responses in a dose, stag-, and context-dependent manner. Estrogen enhances 
Th1-mediated immunity at physiological concentrations but may favor Th2-biased 
responses at supraphysiologic levels, such as during pregnancy. Progesterone 
contributes to immune homeostasis at basal concentrations but suppresses 
dendritic cell function and Th1 immunity at elevated levels. Testosterone 
consistently attenuates Th1 immunity and enhances anti-inflammatory pathways. 
Human epidemiologic and clinical studies support these trends, showing adult 
males are more susceptible to active TB, while women experience increased risk 
during pregnancy. However, circulating hormone data in TB patients are 
inconsistent, highlighting the need for longitudinal, hormone-aware studies. 
Overall, sex hormone mediated immune modulation influences TB susceptibility and 
pathogenesis, and future research should adopt sex and hormone-dose-aware 
designs to optimize host-directed therapies.

Copyright © 2026. Published by Elsevier Ltd.
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Digital technologies, such as mHealth interventions and integrated data 
management tools, are increasingly being developed and implemented to support 
patients and health care providers in low-resource, high tuberculosis 
(TB)-burden countries in initiating and proceeding through the TB care cascade 
(e.g., screening, testing, diagnosis, treatment). Yet, given the proliferation 
of these tools, there exists a need to synthesize what technologies are being 
used and where, as well as build a comprehensive understanding of their 
respective functionality and implementation considerations. The objectives of 
this systematic scoping review were: (1) to systematically identify literature 
on digital technologies for supporting the TB cascade in high TB-burden 
countries; and (2) to describe the facilitators and barriers to technology 
implementation. Four databases were systematically searched for published 
literature using a search hedge of terms related to TB, technology, and 
implementation. Two independent reviewers conducted screening of retrieved 
literature, data extraction, and data analysis. Eighteen digital technologies 
were identified, with 10 classified as backbone technologies and eight as add-in 
technologies. Three key implementation domains were identified: (1) 
Interoperability and Integration, (2) Digital Infrastructure, and (3) User 
Experience. Backbone technologies showed higher integration rates with National 
TB Programs and were more likely to be sustainably implemented. Key barriers to 
technology implementation included connectivity issues, inadequate user 
training, and complex multistakeholder integration processes. Included sources 
described how implementation success was influenced by the interplay between 
systems-level, technology-level, and user-level factors. Future research should 
prioritize implementation science approaches to facilitate technology adoption 
and use to support the TB care cascade.
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Tuberculosis (TB) is an infectious disease caused by Mycobacterium tuberculosis 
and remains a major public health concern in Indonesia. One of the most widely 
used diagnostic methods is the microscopic examination of sputum smears stained 
using the Ziehl-Neelsen technique. However, manual identification of TB bacteria 
presents significant challenges, particularly due to staining thickness 
variations that lead to inconsistent color intensities, making visual detection 
difficult and often subjective. This study is aimed at developing an automated 
TB bacteria detection system using deep learning, specifically the Faster R-CNN 
algorithm with ResNet-50 layers. The system is implemented using the Python 
programming language and the TensorFlow Object Detection API. We incorporated 
data augmentation in the form of random rotation, random flipping, and color 
processing such as hue variation, saturation stretching, brightness stretching, 
and exposure stretching. Experimental results show that the proposed model 
achieves an accuracy of 88%, with a precision of 94%, recall of 93%, and an 
F1-score of 94%. The model outputs annotated images indicating the locations of 
TB bacteria, which can assist medical professionals in the diagnostic process. 
These findings demonstrate the potential of deep learning-based approaches in 
automating TB detection, particularly in healthcare settings with limited human 
resources.
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Two needles, one haystack: Lessons from spinal tuberculosis mimicking lumbar 
epidural complication in a post-partum patient.
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While both considered rare in contemporary Australian anaesthetic practice, the 
symptoms of epidural complication can mimic those of spinal tuberculosis, as we 
outline here in this unusual case. A 33-year-old woman presented to hospital 
with new neurological deficits days after receiving a lumbar epidural for labour 
analgesia. A complication of epidural was initially suspected; however, spinal 
tuberculosis was found be the cause. This case demonstrates many of the 
challenges and unique requirements involved in providing neuraxial anaesthesia 
to the obstetric cohort, namely: consenting linguistically diverse patients, 
providing advice on discharge, and the role of anaesthetics in expediting 
time-critical investigations.
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Pleural effusion is among the most common forms of paucibacillary extrapulmonary 
tuberculosis. Diagnosis is often clinical or based on elevated pleural fluid 
adenosine deaminase (ADA) levels. However, diagnostic uncertainty arises when 
clinical suspicion remains high despite low ADA levels, especially in patients 
already on empirical anti-tubercular therapy, which reduces bacillary load. The 
aim of this study is to evaluate the diagnostic utility of the Cartridge-Based 
Nucleic Acid Amplification Test (CBNAAT) in pleural biopsy samples with 
histopathologically confirmed tuberculosis. In this prospective study, 260 
patients with undiagnosed pleural effusion who underwent pleural biopsy via 
thoracoscopy or ultrasound guidance were included. Histopathological examination 
identified 90 patients with pleural tuberculosis (study group) and 170 with 
non-tubercular etiology (control group). CBNAAT results from pleural biopsy 
specimens were analyzed to determine diagnostic performance. This study found 
the sensitivity, specificity, positive predictive value, and negative predictive 
value of CBNAAT for detecting pleural tuberculosis were 23.3% (21/90), 98.2% 
(167/170), 87.5% (21/24), and 70.8% (167/236), respectively. Sensitivity was 
higher (40%) in patients with pleural fluid ADA >40 IU/L compared to those with 
ADA <40 IU/L (15%). Notably, 4 of 90 patients (4.4%) in the study group were 
found to have rifampicin-resistant tuberculosis-these patients were on 
first-line anti-TB treatment at the time of biopsy. The conclusion of this study 
was that CBNAAT demonstrates low sensitivity but high specificity for diagnosing 
pleural tuberculosis from pleural biopsy samples. It is a valuable tool not only 
for early microbiological confirmation but also for detecting rifampicin 
resistance.
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BACKGROUND: Therapeutic drug monitoring may optimise treatment outcomes in 
patients with multidrug-resistant tuberculosis, yet current methods are invasive 
and resource-intensive. This study evaluated the feasibility of using saliva 
point-of-care testing to screen for suboptimal exposure to levofloxacin and 
linezolid.
METHODS: We conducted a community-based cross-sectional study in Vietnam 
(2021-2023). Drug concentrations were measured in paired plasma and saliva 
samples at 0, 2 and 5 h post dose, using a point-of-care test (NanoPhotometer®) 
in comparison with liquid chromatography mass spectrometry. Drug exposure (area 
under the curve from 0 to 24 h) was calculated using Bayesian population 
pharmacokinetic approach (Edsim++). Therapeutic targets were defined as a free 
area under the curve to minimum inhibitory concentration ratio of 160 for 
levofloxacin and 125 for linezolid. Receiver operating characteristic curve 
analyses were conducted to determine optimal saliva thresholds for predicting 
sub- or supra-therapeutic plasma exposure.
RESULTS: A saliva exposure threshold of 70.3 mg·h·L-1 accurately identified 16 
of 19 patients with subtherapeutic levofloxacin plasma exposure (sensitivity 
84%, specificity 78%, N=60). For linezolid (N=17), saliva testing correctly 
identified the only patient with subtherapeutic exposure and the only one with 
supratherapeutic exposure. However, no saliva exposure thresholds could be 
determined.
CONCLUSIONS: Saliva-based point-of-care testing may predict the plasma drug 
exposure of levofloxacin and linezolid, and thus enabling the detection of 
patients at risk of suboptimal drug exposure. This non-invasive tool warrants 
further investigation to establish saliva-based threshold for linezolid and to 
evaluate clinical impact and cost-effectiveness of saliva-guided drug dosing.
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INTRODUCTION: Gene polymorphisms in N-acetyltransferase 2 (NAT2) contribute to 
inter-individual variability in isoniazid pharmacokinetics among tuberculosis 
patients. India is a high tuberculosis-burden country and exhibits substantial 
genome diversity, which has important implications for precision medicine 
initiatives in tuberculosis. This study aimed to develop an isoniazid population 
pharmacokinetics (PopPK) model to elucidate NAT2 genotype-dependent variability 
in isoniazid clearance, thereby facilitating the advancement of individualized 
dosing strategies in Indian tuberculosis patients in real-world settings.
METHODS: In this prospective observational study, tuberculosis patients were 
genotyped for single nucleotide polymorphisms in the NAT2 gene by real-time 
polymerase chain reaction. Plasma isoniazid concentrations were quantified by 
liquid chromatography with tandem mass spectrometry. The isoniazid PopPK 
analysis was performed using the Pumas package in Julia.
RESULTS: Isoniazid pharmacokinetics were best described by a two-compartment 
model with two transit compartments and first-order absorption and elimination. 
A trimodal distribution pattern in isoniazid clearance was observed across the 
NAT2 acetylator phenotypes, with estimated values of 36.3 L/h, 23.2 L/h, and 
16.5 L/h for rapid, intermediate, and slow acetylators, respectively. Isoniazid 
clearance was lower in females than in males, and in patients with 
antitubercular drug-induced liver injury compared to those without. Diabetic 
tuberculosis patients exhibited higher isoniazid clearance compared to 
non-diabetic tuberculosis patients.
CONCLUSION: Our NAT2 genotype-integrated PopPK model, developed for adult Indian 
tuberculosis patients, revealed distinct differences in isoniazid clearance 
across NAT2 phenotypes; however, these differences were not statistically 
significant. NAT2 slow acetylators exhibited more than two-fold lower clearance 
compared to NAT2 rapid acetylators. These findings highlight the potential 
importance of NAT2 genotype-guided individualized isoniazid dosing strategies in 
clinical settings.
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BACKGROUND: Solid organ transplant (SOT) recipients face a heightened risk of 
latent tuberculosis infection (LTBI) reactivation and progression to active 
tuberculosis (TB) because of their immunosuppressed state. In low TB burden 
countries like Serbia, data on LTBI and TB incidence in transplant recipients 
are limited.
OBJECTIVES: To determine the prevalence of latent tuberculosis infection and the 
incidence of active tuberculosis among kidney and liver transplant recipients, 
and to identify factors associated with LTBI in this high-risk group.
METHODS: A retrospective cohort study was conducted among 275 adult SOT 
recipients (203 kidney, 72 liver) who underwent transplantation at a tertiary 
care center in Serbia between 2007 and 2017. LTBI was assessed using 
Interferon-Gamma Release Assay. Patients were followed for five years 
post-transplantation to monitor for LTBI and active TB. Multivariable logistic 
regression was used to identify independent predictors of LTBI.
RESULTS: The post-transplant LTBI prevalence among kidney transplant recipients 
was 23.4 (95% CI = 14.7%-35.1%), while 5.6 (95% CI = 2.2%-13.4%) among liver 
transplant recipients (p = 0.003). The crude incidence of post-transplant TB was 
151.4 per 100,000 person-years, over seven times higher than the general 
population in Serbia. Median time to TB diagnosis was 6 months (IQR: 3.0-12.0). 
Independent predictor of LTBI was previous contact with a TB case (OR =26.08; 
95% CI = 5.63-120.90).
CONCLUSIONS: The substantially elevated burden of LTBI and TB among SOT 
recipients underscores the need for systematic LTBI screening and targeted 
preventive treatment. Strengthened collaboration among transplant physicians, 
pulmonologists, and public health teams is essential to improve TB prevention 
strategies in this vulnerable population, particularly in countries aiming for 
TB elimination.

Copyright: © 2026 Milisavljevic et al. This is an open access article 
distributed under the terms of the Creative Commons Attribution License, which 
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Patients who have received a diagnosis of tuberculosis (TB) disease face 
barriers to continuing and completing TB treatment when they relocate between 
countries, potentially resulting in lower treatment completion rates. Treatment 
for TB disease can range from 6 months to more than 2 years in duration; failure 
to complete treatment increases the risk for TB transmission and emergence of 
drug resistance. CDC's CureTB program makes follow-up TB care referrals for 
persons relocating to or from the United States, either as temporary visitors or 
when returning to their home countries, by providing information directly to 
public health authorities at patients' destinations. To evaluate program 
performance, public health officials examined 2016-2023 CureTB referral outcomes 
and treatment completion rates. Among 6,944 referral requests received from U.S. 
or foreign authorities during 2016-2023, approximately one half (3,912; 56%) 
were for patients with suspected TB, and approximately one third (2,404; 35%) 
were for patients with confirmed TB. Among patients who had received a diagnosis 
of TB for whom a request for a referral was made, CureTB made referrals for 
1,741 (72%), including 1,622 (93%) persons relocating to other countries and 119 
(7%) relocating to U.S. destinations. Referrals were not required for 522 (22%) 
persons, and referrals could not be completed for 141 (6%) because information 
needed to contact the patient was insufficient. Overall, within 12 months of 
referral, 1,379 (79%) of 1,741 referred patients completed treatment. Among 
1,287 (74%) referred patients for whom data on timing of initiation of care were 
available, treatment completion rates were highest (91%) for 637 patients linked 
to treatment ≤30 days after departure, followed by 89% for 505 patients linked 
within 1-3 months, and 85% for 145 linked within 3-12 months. Timely initiation 
of care can facilitate continuity of care and support completion of TB 
treatment. CureTB supports the global goals of reducing TB transmission, 
improving treatment completion rates, and enhancing progress toward TB 
elimination in the United States; the program can serve as a model for other 
countries.
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The Purified Protein Derivative (PPD) skin test is a commonly utilized screening 
method for tuberculosis. For many health care workers, the test is required 
annually. There is a paucity of data on the cost effectiveness of the test.
OBJECTIVES: Evaluate the estimated time loss and financial burden that are 
associated with PPD testing.
METHODS: A survey was developed and distributed to health care workers at a 
hospital employee health clinic. Data on each respondent's profession as well as 
time spent at the PPD reading site and travel time were collected. Hospital 
system-wide time and productivity losses were calculated. Nationwide time and 
productivity losses were estimated.
RESULTS: Time and productivity losses related to PPD testing from 288 
respondents (1.87% of all employees within the health system) amounted to 
165 hours, 27 minutes and $4631.71, equating to system-wide time and 
productivity losses of 9004 hours, 23 minutes (63% of which was spent on travel 
to and from the clinic) and productivity losses of $252 074.38 (more than 11% of 
the hospital system's annual operating expenses), respectively, across all 
15 674 employees. This represents just 0.087% of the estimated 18 million health 
workers nationwide, who incur estimated time and productivity losses of 
10 340 621 hours and 30 minutes and $289 481 873.20, respectively.
CONCLUSIONS: In necessitating a follow-up visit, PPD testing incurs substantial 
time losses. Since 63% of these time losses occur during paid working hours, the 
PPD test also incurs significant productivity losses for employers. These losses 
call for the evaluation of a more cost-effective system of tuberculosis testing. 
This study was approved by Lifespan - The Miriam Hospital IRB (approval 
#925592-12). All participants provided written informed consent prior to 
participating.
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Atraumatic or spontaneous splenic rupture is a rare but life-threatening 
emergency. Common causes include hematologic malignancies and infections, but 
tuberculous involvement of the spleen is exceedingly uncommon. To our knowledge, 
this represents the third reported case of spontaneous rupture of a tuberculous 
spleen. We report a 50-year-old human immunodeficiency virus (HIV) -positive 
woman who presented with cough, fever, and abdominal distension, with abdominal 
examination suggesting peritoneal irritation and laboratory tests showing severe 
anemia. Emergency laparotomy revealed a ruptured spleen with 500 ml of hemolyzed 
blood, and splenectomy was performed. Histopathology confirmed splenic 
tuberculosis. The postoperative course was uneventful. Splenic tuberculosis 
typically occurs in disseminated disease among immunocompromised individuals. 
Fever of unknown origin is the commonest presentation; spontaneous rupture is 
exceptionally rare and difficult to diagnose. Although antitubercular therapy is 
the mainstay of treatment, hemodynamically unstable patients require surgery. 
Spontaneous splenic rupture should be considered in immunocompromised patients 
with an acute abdomen, as early recognition is lifesaving.
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Paratuberculosis (PTB) is a disease affecting ruminant animals. The etiological 
agent, Mycobacterium avium subspecies PTB (Map), is a short, Gram-positive, 
acid-fast bacillus. Due to the nature of PTB, diagnosis often occurs at advanced 
stages of the disease, following the onset of clinical symptoms and prior 
dissemination of the agent. The specificity of current humoral diagnostic 
techniques, such as ELISA, is limited, mainly due to the presence of various 
species of mycobacteria in the environment and other closely related pathogenic 
mycobacteria that can interfere with the accurate diagnosis of PTB due to the 
high rate of gene conservation within the genus. In the present study, we 
evaluated the effectiveness and specificity of an ELISA based on a Map 
polyprotein for diagnosing bovine PTB. The efficacy of the polyprotein-based 
ELISA was assessed using serum samples from healthy, Map-infected, and 
Mycobacterium bovis (MB)-infected cattle. Specificity was further evaluated 
using serum samples from healthy and MB-infected wild animals. Our findings 
revealed that in most cases, the degree of cross-reactivity was negligible or 
low, particularly in cattle, swine, and goats, while it ranged between 10% and 
12.5% in sheep and cervids, respectively. These results suggest that the Map 
polyprotein used in the ELISA represents a valuable tool for the specific 
diagnosis of PTB in herds.
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Tuberculous lymphadenitis is generally more severe in patients with HIV 
infection. We present an HIV-negative patient with multidrug-resistant 
tuberculosis who developed severe, extensive lymphadenitis involving multiple 
extrapulmonary regions. This clinical image highlights that marked lymph node 
involvement may occur in HIV-negative patients presenting with pronounced 
systemic symptoms.
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BACKGROUND: Delays in transporting sputum samples and medicines from peripheral 
health centers to diagnostic laboratories are a persistent barrier to timely 
tuberculosis (TB) diagnosis in rural India. Conventional transport methods are 
often constrained by poor road connectivity, long travel times, and logistical 
inefficiencies. Unmanned aerial vehicles/drones have shown promise in bridging 
such gaps in other low-resource and rural areas, yet there is limited evidence 
on their feasibility, acceptability, and integration within India's National TB 
Elimination Programme.
METHODS: In the present qualitative study, 28 in-depth interviews and 12 focus 
group discussions with 101 purposively selected stakeholders were conducted to 
understand the feasibility across the five components: acceptability, demand, 
practicality, implementation, and integration. Data were thematically analyzed 
using a feasibility framework. Ethical approval was obtained from the 
Institutional Ethics Committee (IEC No: AIIMS/BBN/IEC/JULY/2022/164), and 
written and verbal informed consent was obtained from all participants.
RESULTS: Participants highlighted that drones improved acceptability, demand, 
and integration by reducing travel, enabling timely sputum and medicine 
delivery, and building community trust. Practicality and implementation were 
supported by coordination and district authority support, and while stigma, 
limited payload, weather disruptions, and training gaps were noted, they were 
viewed as improvable. Peripheral workers were central to community uptake and 
routine adoption.
CONCLUSION: Drone-based sputum and medicine transport is operationally feasible 
and acceptable in rural Indian settings, and participants viewed drones as a 
promising way to reduce sample transport times and improve access to 
diagnostics, particularly in hard-to-reach areas. Addressing awareness gaps, 
stigma, operational barriers, and regulatory delays, while embedding drones into 
existing health systems, could enable sustainable scale-up and strengthen rural 
diagnostic networks.
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Tuberculous meningitis (TBM) is a devastating form of tuberculosis with high 
mortality and long-term neurological sequelae. Seizures, including refractory 
status epilepticus, are common complications and portend a poor prognosis. While 
neuromodulation techniques such as vagus nerve and deep brain stimulation have 
been used in refractory epilepsy, there are no prior reports of transcranial 
direct current stimulation (tDCS) in refractory seizures related to TBM. We 
report a 19-year-old woman with pulmonary tuberculosis who developed TBM with 
multiple central nervous system tuberculomas and refractory status epilepticus 
unresponsive to multiple antiseizure medications, intravenous anesthetics, and 
steroids. A structured course of cathodal tDCS was initiated (10 sessions, once 
daily for 10 days, 2 mA amplitude, 20 minutes per session, ramp-up 10 seconds, 
impedance 4 kΩ; cathode over electroencephalogram-localized epileptic focus, 
anode over contralateral supraorbital region). Following the intervention, 
sedation was successfully tapered, and the patient was discharged seizure-free 
on oral therapy. At the 1-month follow-up, she remained seizure-free and 
demonstrated clinical improvement, with no new neurological deficits. This case 
demonstrates the feasibility and potential benefit of tDCS as an adjunctive 
therapy for refractory seizures in TBM. While causality could not be 
established, this is the first report of tDCS application in TBM-related 
seizures. Controlled studies with objective neurophysiological endpoints are 
warranted.
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BACKGROUND: Reduced early life IFN-γ production capacity may limit sensitivity 
of IFN-γ release assays (IGRAs) to detect M. tuberculosis (Mtb)-specific 
responses in young children. Measurement of non-interferon-γ (IFN-γ) cytokine 
responses may improve detection of these responses in children.
METHODS: PBMCs from HIV-exposed uninfected (cHEU) and HIV-unexposed (cHUU) 
children in Western Kenya collected between 6-10 weeks, and at 12 and 24 months 
of age were incubated overnight with Mtb-specific CFP-10/ESAT-6 peptides and 
staphylococcus enterotoxin B (SEB, positive control). CD4 and CD8 T cell 
expression of IFN-γ and non-IFN-γ (IL-2, TNF) cytokines was measured by flow 
cytometry.
RESULTS: Among 213 children, 28.6% had CFP-10/ESAT-6 CD4 and/or CD8 responses up 
to 24 months of age. No children with a positive Mtb-specific response had a 
reported known TB exposure. More children exhibited Mtb-specific non-IFN-γ+ 
(IL-2+ and/or TNF+) responses than IFN-γ+ responses (26.3% vs. 10.3%, p<0.001), 
including 18.3% identified by non-IFN-γ+ responses alone (non-IFN-γ+ alone 18.3% 
vs. IFN-γ+ alone 2.4%, p <0.001). Proportion of children with Mtb-specific 
responses were similar regardless of HIV exposure (cHEU 31.5% vs. cHUU 25.5%, 
p=0.33). At 6-10 weeks of age, children were more likely to have non-IFN-γ+ vs. 
IFN-γ+ responses to SEB (positive control) (96.3% vs. 77.8%, p=0.004); however, 
by 24 months of age 100% of children had both IFN-γ+ and non-IFN-γ+ SEB 
responses.
CONCLUSION: Mtb-specific CD4/CD8 responses were common among young Kenyan 
children up to 24 months of age, despite limited reported TB exposures. 
Non-IFN-γ+ T cell cytokine expression identified more children than IFN-γ+ who 
would be potentially missed by commercially available IGRAs.
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BACKGROUND: Therapeutic drug monitoring (TDM) is a tool used for dose 
optimization to achieve therapeutic concentrations associated with improved 
outcomes. However, evidence supporting its benefits for tuberculosis (TB) 
treatment remains limited. This scoping review evaluated clinical studies on TDM 
and its impact on TB treatment outcomes.
METHODS: A scoping review was performed using a systematic search in PubMed, 
Embase, Web of Science, ClinicalTrials.gov, and the World Health Organization 
(WHO) Clinical Trials Registry for interventional and observational studies 
published until 3 May 2025. We included studies evaluating TDM in adults or 
children treated for drug-susceptible or drug-resistant TB at any setting 
worldwide, which reported treatment outcomes, adverse events, or 
clinical/microbiological surrogate markers. The PRISMA guidelines for scoping 
reviews were followed to report the findings.
RESULTS: Of the 5820 studies screened by title and abstract, 31 studies from 10 
countries were eligible for inclusion in this review. No published clinical 
trials on the implementation of TDM were identified, although two are currently 
ongoing. Overall, compared with the non-TDM group, TDM was associated with 
faster culture conversion (mean 34 versus 49 days), shorter treatment duration 
(mean 32 versus 36 weeks) and fewer adverse events. Although all included 
studies reported high treatment success rates (ranging from 67% to 100%), no 
statistically significant differences were observed in end-of-treatment outcomes 
between TDM and non-TDM groups. Dose adjustments guided by TDM were recommended 
by all included studies, despite variability in results.
CONCLUSIONS: Observational data suggest that TDM in TB treatment was associated 
with improved effectiveness and fewer adverse events. However, further 
investigation through well-controlled studies is needed to minimize potential 
bias and justify its routine use.
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T cells contribute to immune protection and pathogenesis in tuberculosis, but 
measurements of polyclonal responses have failed to resolve correlates of 
outcome. We report the temporal evaluation of the human in vivo clonal 
repertoire of Mycobacterium tuberculosis (Mtb)-reactive T cell responses, by T 
cell receptor (TCR) sequencing at the site of the tuberculin skin test, as a 
model for a standardised antigenic challenge. Initial non-selective recruitment 
of T cells is followed by enrichment of Mtb-reactive clones arising from 
oligoclonal T cell proliferation. We introduce a modular computational pipeline, 
Metaclonotypist, to sensitively cluster distinct TCRs with shared epitope 
specificity, which we apply here to establish a catalogue of public Mtb-reactive 
HLA-restricted T cell metaclones. Although most in vivo Mtb-reactive T cells are 
private, 10 metaclones were sufficient to identify Mtb-T cell reactivity across 
our study population (N≥128), indicating striking population level 
immunodominance of specific TCR-peptide interactions that may inform patient 
stratification and vaccine development.
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BACKGROUND: There is limited experience of the all-oral 6-month regimens 
containing bedaquiline, delamanid, linezolid and levofloxacin/clofazimine 
(BDLLfx/BDLCfz) in pregnant women with MDR/RR-TB. We report maternal treatment, 
pregnancy, and infant outcomes to 12 months of age in a cohort of pregnant women 
treated with these regimens.
METHODS: We included pregnant women treated for MDR/RR-TB from September 2023 to 
January 2025 in KwaZulu-Natal, South Africa in a prospective observational 
study. Outcomes were collected through ongoing record reviews. Infant clinical 
assessments were conducted at six weeks, six and 12 months.
RESULTS: Of 25 pregnant women with MDR/RR-TB, 21 received BDLLfx/BDLCfz; 12 
(57%) were living with HIV. Although 10/21 (48%) of the women developed anaemia, 
18 (86%) had favourable treatment outcomes. All 21 infants were born alive; 
median gestational age 39 weeks (interquartile range [IQR]:38-40) and median 
birth weight 3160g (IQR: 2818-3308). Three women had unfavourable pregnancy 
outcomes, with infants born prematurely, two with low birth weight, one of whom 
developed respiratory distress syndrome. Of the 18 infants evaluated at 12 
months, ten (56%) had possible or confirmed unfavourable outcomes. Two infants 
had confirmed congenital anomalies and three possible congenital anomalies, but 
only one had first-trimester drug exposure. One infant died, another was 
diagnosed with MDR/RR-TB and started on treatment, and three infants had 
signs/symptoms of TB necessitating referral for care.
CONCLUSIONS: These limited data suggests that in pregnant women, the 
BDLLfx/BDLCfz regimens have improved treatment and pregnancy outcomes compared 
to prior regimens. However, there is a high prevalence of unfavourable infant 
outcomes.
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Mycobacterial granulomas lie at the center of tuberculosis (TB) pathogenesis and 
represent a unique niche where infecting bacteria survive under 
nutrient-restricted conditions and in the face of a host immune response. The 
granuloma's necrotic core, where bacteria reside extracellularly in humans, is 
difficult to assess in many experimentally tractable models. Here, using 
necrotic mycobacterial granulomas in adult zebrafish, we develop dual RNA 
sequencing (RNA-seq) across different host genotypes to identify the 
transcriptional alterations that enable bacteria to survive within this key 
microenvironment. Using pharmacological and genetic interventions, we find that 
neutrophils within mature, necrotic granulomas promote bacterial growth, in part 
through up-regulation of the bacterial devR regulon. We identify conserved 
suites of bacterial transcriptional programs induced only in the context of this 
unique necrotic extracellular niche, including bacterial modules related to K+ 
transport and rpf genes. Analysis of Mycobacterium tuberculosis strains across 
diverse lineages and human populations suggests that granuloma-specific 
transcriptional modules are targets for bacterial genetic adaptation in the 
context of human infection.
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Tuberculosis (TB) control remains severely challenged in Pakistan, with urban 
slum populations bearing a disproportionate burden due to pronounced 
socioeconomic disparities. The emergence of multidrug-resistant TB (MDR-TB) 
poses a critical public health threat; however, community-level data from these 
high-transmission settings remain limited, obscuring the true scale of the 
epidemic. A cross-sectional study involving 3,317 individuals was conducted 
across the urban slum of six districts in Punjab, Pakistan between June 2024 and 
May 2025. Sputum samples were analyzed using smear microscopy, GeneXpert 
MTB/RIF, and comprehensive drug susceptibility testing (DST). Sociodemographic 
and clinical data were collected to assess potential risk factors. The 
prevalence of Mycobacterium tuberculosis (MTB) infection confirmed by GeneXpert 
was 17.0% (564/3,317), significantly higher than the 12.8% detected by smear 
microscopy. Initial molecular testing identified rifampicin resistance in 40.2% 
(227/564) of MTB-positive cases, with 39.0% (220/564) fulfilling the criteria 
for MDR-TB. The MDR-TB burden was markedly higher among retreatment cases 
(68.1%) compared with new cases (29.8%) and exhibited significant geographic 
clustering, with prevalence exceeding 53% in Lahore and Kasur. Smoking emerged 
as the most significant risk factor, observed in 73.8% of MTB-positive 
individuals (P < 0.001). Among rifampicin-resistant isolates subjected to 
extended DST, resistance rates were 96.9% for isoniazid, 100% for rifampicin, 
46.3% for ofloxacin, 4.4% for amikacin, 22.9% for kanamycin, and 8.4% for 
capreomycin. The prevalence of MDR-TB in the urban slums of Punjab was 
alarmingly higher than national and global estimates. These findings necessitate 
an urgent need for expanded molecular diagnostics, active case-finding, and 
targeted public health interventions in these marginalized communities. Without 
immediate and coordinated action, urban slums risk becoming focal points for the 
accelerated emergence of untreatable TB.
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The human immune system employs both innate and adaptive mechanisms to control 
pathogens, with antibodies playing a pivotal role in immune memory and defense, 
in particular against viral infections. In tuberculosis, antibody titers have 
long been used to assess immune responses, but their presence alone fails to 
predict protective efficacy. Recent studies highlight that antibody 
functionality is critical for effective immune activity. Despite widespread 
detection of Mycobacterium tuberculosis (Mtb)-reactive antibodies in individuals 
with active disease, Mtb infection, and even in healthy controls, their 
potential to control Mtb growth is variable and only detected in a proportion of 
individuals. This perspective emphasizes the need for robust functional 
assessment of antibodies to better understand their role in mycobacterial 
control and inform vaccine development. Notably, antibodies binding to purified 
protein derivative of Mtb, a mixture of degraded antigens from Mtb cultures, are 
widespread but not universally functional, underscoring the importance of Fc 
characteristics and epitope specificity. Initial high-throughput screening using 
phagocytosis and direct mycobacterial binding assays is an active indicator of 
antibody function. By refining and combining existing assays, as recommended in 
this perspective, we can better characterize antibody contributions, 
particularly their immunomodulatory potential, toward improved control of Mtb. 
Albeit antibodies may not be essential in natural protection, functional 
antibodies induced by vaccination may be of added value and contribute to host 
protection.
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In a U.S. health department TB program serving primarily non-U.S.-born clients, 
78% of those evaluated for latent TB infection initiated TB preventive therapy, 
with 71% completing treatment. Completion was lower among newly arrived 
migrants. A novel one-month isoniazid-rifapentine regimen (1HP) was well 
tolerated, with similar completion rates to conventional regimens.
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BACKGROUND: Accurate non-sputum tests are essential for improving tuberculosis 
(TB) detection. We report the first evaluation of the Xpert TB/LTBI assay 
(research-use-only, Cepheid, USA), which detects nine Mycobacterium tuberculosis 
antigen-stimulated mRNA targets from blood.
METHODS: We enrolled individuals ≥12 years with presumptive TB from clinics in 
Uganda and Vietnam. All participants underwent sputum- (liquid culture; Xpert 
MTB/RIF Ultra) and blood-based (Xpert TB/LTBI; QuantiFERON-TB Gold Plus 
[QFT-Plus]) testing. Participants were classified as having active TB (positive 
sputum results), latent TB infection (LTBI; positive QFT-Plus with negative 
sputum results), or no TB infection. Diagnostic accuracy for active TB (primary 
analysis) and of a two-step algorithm that first predicted TB infection (active 
TB or LTBI) and then distinguished active TB from LTBI was assessed using 
logistic regression and receiver operating characteristic analysis.
RESULTS: Among 214 participants included, 56.5% were male, 9.3% were living with 
HIV, 29.0% had active TB, and 31.8% had LTBI. Xpert TB/LTBI area under the curve 
(AUC) was 0.92 (95% CI 0.88-0.96) for identifying active TB, and sensitivity was 
93.5% (95% CI 84.6-97.5) and specificity 76.3% (95% CI 69.0-82.4) at a cut-point 
that achieved ≥90% sensitivity. In the two-step algorithm, Xpert TB/LTBI had 
high accuracy for identifying TB infection in the first step, but accuracy was 
lower for distinguishing active TB from LTBI in the second step.
CONCLUSIONS: Xpert TB/LTBI exceeded World Health Organization (WHO)-recommended 
minimum accuracy targets for a TB screening test. However, further refinement is 
needed to improve its ability to distinguish active TB from LTBI.
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Pancreatic tuberculosis is a rare disease. It mimics both benign and malignant 
conditions of the pancreas. We describe the case of a man who presented with 
repetitive epigastric pain and elevated pancreatic enzymes, leading to a 
presumptive diagnosis of alcohol-induced pancreatitis. Imaging revealed 
pancreatic pseudocyst, omental thickening, multiple loculated ascites, and 
bilateral pleural effusions. Despite supportive management for pancreatitis, the 
patient's symptoms worsened. Further evaluation raised the suspicion of 
tuberculosis. He was started on antituberculosis therapy. There was complete 
resolution of his symptoms, pseudocyst and ascites on follow-up imaging. Early 
suspicion and management of pancreatic tuberculosis may lead to excellent 
outcomes.
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Recombinant protein expression in mycobacteria faces two major challenges: 
limited regulatory tools for inducible expression and inefficient secretion of 
heterologous products. In this study, we developed plasmid-based systems that 
enable translationally gated secretion in Mycobacterium smegmatis, coupling 
riboswitch-mediated translational control with efficient extracellular export. 
The platform integrates the M. tuberculosis antigen 85A promoter and signal 
peptide for constitutive secretion combined with synthetic riboswitches for 
inducible translational regulation. We tested two theophylline-responsive 
riboswitches (riboE and riboE+) and a temperature-sensitive variant (riboU9) by 
using mCherry as a reporter. Fluorescence assays, RT-PCR, and Western blotting 
confirmed efficient secretion and strict translational control. The 
theophylline-inducible systems exhibited a dose-dependent response with maximal 
expression at 2 mM inducer, while the riboU9 construct showed a clean ON/OFF 
phenotype triggered by temperature shift. In all cases, transcripts were 
detected irrespective of induction, confirming regulation at the translational 
rather than transcriptional level. Secretion was highly efficient, with 10-20 
fold higher protein levels in extracellular versus intracellular fractions. 
Induction during early- and mid-log phases yielded maximal protein, whereas 
late-log induction reduced output by ∼50%. Together, these results define 
translationally gated secretion as a new control layer in mycobacterial protein 
production. This modular platform expands the genetic toolkit available for 
Mycobacterium research, providing new opportunities for the study of antigens 
and virulence factors from slow-growing pathogens and offering potential 
applications in structural biology, vaccine development, and drug target 
validation.
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BACKGROUND: Tumor necrosis factor-alpha (TNF-α) inhibitors, particularly 
adalimumab (ADA), are widely used for ocular inflammatory diseases but may 
increase the risk of tuberculosis reactivation. Data on latent tuberculosis 
infection (LTBI) screening and outcomes are limited. This study aimed to 
describe LTBI screening outcomes in ADA-treated uveitis and identify patterns of 
missed cases.
METHODS: A total of 188 patients evaluated for ADA eligibility between December 
2021 and April 2025 were retrospectively analyzed. LTBI screening included 
medical history, tuberculin skin test (TST), interferon-gamma release assay 
(IGRA), or both. Isoniazid prophylaxis was given when indicated, and 
tuberculosis occurrence during ADA was assessed.
RESULTS: Among 188 patients (mean age 40.3 ± 14.2 years), Behçet's uveitis 
(39.7%) and sarcoidosis (23.9%) were the most common. TST alone was used in 
60.2%, IGRA in 13.4%, and both in 26.3% among those with baseline testing. TST 
and IGRA results were significantly associated (p = 0.001). INH prophylaxis 
rates varied by screening method (p = 0.003). Tuberculosis occurred in 1.6% 
(n = 3), including two despite prophylaxis.
CONCLUSION: LTBI screening and prophylaxis reduce but do not eliminate TB risk 
under ADA. Combined TST/IGRA and periodic re-evaluation may reduce missed cases 
in BCG-vaccinated populations.
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Tuberculosis (TB) continues to pose a significant global health challenge. An 
estimated quarter of the world's population has a TB infection (TBI) with an 
immune response to Mycobacterium tuberculosis (Mtb) without clinical, 
microbiological, or radiological signs of TB disease. Individuals with TBI have 
a lifelong risk of reactivation, leading to TB disease in 5%-10% of cases during 
a lifetime. Current diagnostic tools, including interferon-γ release assays and 
skin tests, are endorsed by the World Health Organization (WHO) for identifying 
TBI and guiding preventive therapy. This paper outlines existing diagnostic 
methods for TBI and explores emerging experimental approaches, focused on 
detecting circulating bacillary components-such as DNA, mycobacterial proteins, 
peptides, lipoglycans, and lipoprotein antigens. The development of diagnostic 
tools that target bacillary elements directly-rather than relying solely on 
antigen-specific immune responses-could help overcome key limitations of current 
immunodiagnostic assays, thus offering viable alternatives or complementary 
solutions. However, these new experimental assays are still under research and 
not yet validated for clinical use.
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Tuberculosis (TB), caused by the bacterium Mycobacterium tuberculosis (Mtb), 
infects approximately one-fourth of the world's population. Inbred mouse models 
of TB do not reflect the pathological states and heterogeneity seen in human TB 
disease. Thus, we recently established a model of TB in diversity outbred (DO) 
mice, which displayed heterogeneity in inflammatory and protective responses 
following aerosol Mtb infection. In the current study, we show that DO mice 
vaccinated with M. bovis Bacille Calmette Guerin (BCG) are significantly 
protected upon Mtb HN878 infection, and protection is associated with the 
induction of transcriptional pathways involved in transforming growth factor B 
(TGF-β) and Toll-like receptor (TLR)-10 signaling. Targeting lung innate 
pathways in BCG-vaccinated DO mice using adjuvants also further improved 
protection upon Mtb infection by inducing genes associated with cellular 
responses to external stimuli, B-cell responses, as well as IL-17-producing CD4+ 
T-cell responses. Depletion of CD4+ T cells resulted in loss of vaccine-induced 
protection in DO BCG-vaccinated and adjuvant-treated Mtb-infected mice. 
Together, our new results show that innate targeting of the lung by activating 
TLR pathways could induce protective pathways in T cells that significantly 
improve upon the protection induced by BCG vaccination. Additionally, the DO 
mouse model of vaccination and Mtb infection can provide novel insights into 
immune pathways that are important for improving vaccine-induced protection 
against TB.
IMPORTANCE: Bacille Calmette Guerin (BCG) vaccination in genetically diverse 
outbred (DO) mice provides significant protection against Mycobacterium 
tuberculosis (Mtb) challenge. This protection induced pathways associated with 
transforming growth factor B (TGF-β) receptor complex, genes associated with 
lung repair, and Toll-like receptor (TLR)-10 pathway. The enhanced protection 
observed in BCG-vaccinated mice correlated with improved formation of B-cell 
follicles and IL-17-producing CD4+ T-cell responses. CD4+ T-cell responses 
mediated the enhanced protection in the lungs of DO mice vaccinated with BCG + 
adjuvant, as depletion of CD4+ T-cell responses reversed the enhanced 
protection. The DO mouse model of tuberculosis vaccination is a highly relevant 
model to probe mechanisms of vaccine-induced protection and provide novel 
insights into lung pathways that mediate protection. The study also found that 
genes associated with lung repair, including TGF-β receptor complex pathways, 
were induced in BCG-vaccinated Mtb-infected DO mouse lungs. The study suggests 
that the activation of lung innate pathways in BCG vaccination through the use 
of mucosal Amph CpG delivery, CD40L activation, and IL-10 neutralization could 
significantly enhance protection upon Mtb challenge.
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Tuberculosis (TB) is one of the most common infectious diseases in India with 
paediatric TB accounting for approximately 6-7% of cases. Skeletal and soft 
tissue are rare sites for TB. Three cases seen in a western tertiary hospital in 
India aged between 1 and 11 years presented with a swelling on the anterior 
chest wall. None had any known TB contact. Imaging demonstrated the presence of 
collections and underlying bony as well as pulmonary/pleural involvement. All 
were positive for TB on histopathology. They were commenced on anti-TB therapy 
and there was significant improvement on follow-up. Hence, tuberculosis with 
intrathoracic extension must be borne in mind as a close differential diagnosis 
when evaluating anterior chest wall swelling as it is treatable, especially in 
endemic areas.
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BACKGROUND: Tuberculous arthritis of the knee is an uncommon manifestation of 
extrapulmonary tuberculosis that can be misdiagnosed and lead to severe joint 
destruction.
CASE PRESENTATION: We report a rare case of a 40-year-old Buddhist male patient 
from Bhutan with an 18-year history of progressive knee stiffness and pain 
following sports-related knee injury, later diagnosed as tuberculous arthritis. 
After delayed diagnosis and treatment, the patient underwent successful total 
knee arthroplasty performed by an international surgical team.
RESULT: Postoperatively, the patient regained 90° of flexion with full extension 
at 6 months, with no evidence of recurrence.
CONCLUSION: This case highlights the importance of maintaining a high index of 
suspicion for tuberculous arthritis in endemic regions and illustrates how 
delayed but appropriate surgical intervention can restore function and quality 
of life.
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Osteoarticular tuberculosis (TB) of long bones is an uncommon manifestation and 
a frequently challenging diagnosis due to the absence of typical symptoms. We 
report a case of an infant with tubercular osteomyelitis involving the distal 
radial metaphysis. He presented with a lytic lesion in the distal radius, which 
was treated with decompression, debridement and biopsy. The TB was diagnosed by 
detecting Mycobacterium tuberculosis (low) on cartridge-based nucleic acid 
amplification test, and histopathological analysis verified the diagnosis. 
Anti-tubercular medication treatment improved radiological and clinical 
outcomes. This case emphasises the importance of considering TB as a 
differential diagnosis for lytic bone lesions in infants, particularly in 
endemic areas. Early diagnosis through appropriate investigations and combined 
medical-surgical management can achieve excellent outcomes without growth 
disturbances or deformities.

© BMJ Publishing Group Limited 2026. No commercial re-use. See rights and 
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Tuberculosis (TB) remains a leading global cause of infectious disease-related 
mortality, further complicated by the emergence of multidrug-resistant (MDR) and 
extensively drug-resistant (XDR) strains.This study investigates the therapeutic 
potential of Orobanche ramosa L. (broomrape), a parasitic plant traditionally 
used in ethnomedicine for respiratory disorders, marking the first evaluation of 
its antimycobacterial activity. Various extracts were prepared using solvents 
such as hexane, methanol, and dichloromethane, and tested against M. 
tuberculosis H37Rv using the Microplate Alamar Blue Assay (MABA).Complementary 
analyses included ABTS radical scavenging assays for antioxidant capacity and 
LC-MS/MS for identifying bioactive phenolic profiles. The results demonstrated 
that ethanol, methanol, and dichloromethane extracts possessed the strongest 
antimycobacterial activity, each yielding MIC values of 125 µg/mL. Furthermore, 
methanol and DMSO extracts exhibited the highest antioxidant potency (IC50 
values of 5.6 and 5.4 µg/mL) and total phenolic content. LC-MS/MS analysis 
identified several key bioactive compounds, including luteolin, kaempferol, 
resveratrol, and protocatechuic acid.These findings provide scientific evidence 
supporting the traditional medicinal use of O. ramosa and highlight its 
potential as a significant natural source for developing novel agents to combat 
tuberculosis.
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Adrenal and metabolic hormonal axes shape anti-Tuberculosis immune responses in 
HIV-TB coinfection.

Vecchione MB, Giannone DA, Acevedo MV, Santucci N, Quiroga MF.

BACKGROUND: Tuberculosis (TB) remains a leading cause of mortality worldwide 
among infectious agents, and HIV increases the risk of developing into active 
disease. HIV-TB coinfection impairs immune responses, while chronic inflammation 
and infection-associated stress activate neuroendocrine pathways that deeply 
impact immune homeostasis. Adrenal steroids such as cortisol, 
dehydroepiandrosterone (DHEA) and its metabolites, along with metabolic hormones 
like leptin and adiponectin, have emerged as critical regulators of immune 
function, although their role in TB pathogenesis, particularly in coinfected 
individuals, remains underexplored.
SUMMARY: This review navigates over current evidence on the 
neuroendocrine-immune crosstalk in HIV-TB coinfection, focusing on adrenal and 
metabolic hormonal axes. We first summarize how HIV-driven CD4⁺ T cell 
depletion, chronic immune activation, and altered granuloma dynamics predispose 
individuals to TB reactivation. We then examine findings indicating that TB and 
HIV disrupt hypothalamic-pituitary-adrenal (HPA) axis homeostasis, leading to 
elevated cortisol levels, reduced DHEA and its metabolites, and an unfavorable 
cortisol/DHEA ratio, which correlated with poor immune control and disease 
severity. Preclinical studies highlight immunomodulatory properties of DHEA 
derivatives, such as 7-oxo-DHEA (7-OD), which restore Th1 responses, limit Treg 
expansion, and enhance macrophage antimicrobial activity. Metabolic hormones, 
particularly leptin and adiponectin, further shape host immunity and energy 
allocation; their dysregulation in coinfection contributes to wasting, impaired 
granuloma formation, and increased immune reconstitution inflammatory syndrome 
(IRIS) risk. Despite compelling preclinical findings, clinical studies on 
hormonal modulation remain scarce, emphasizing the need for translational 
research that links endocrinology and infectious disease immunology.
KEY MESSAGES: HIV-TB coinfection creates a neuroendocrine-immune imbalance, with 
dysregulation of the hypothalamic-pituitary-adrenal axis and metabolic hormones 
contributing to impaired immune control and accelerated disease progression. 
Adrenal hormones such as DHEA and its metabolite 7-oxo-DHEA show potential as 
immunomodulatory agents, capable of restoring Th1 responses, limiting Treg 
expansion, and supporting host-directed therapies. Additionally, leptin and 
adiponectin emerge as crucial metabolic players that integrate nutritional 
status and immune activity and may serve as potential biomarkers for TB 
management. Altogether, integrating endocrine profiling into TB research and 
advancing the clinical evaluation of hormonal immunomodulators may unlock novel 
avenues for precision medicine, improving treatment strategies for populations 
affected by the HIV and TB epidemics.
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INTRODUCTION: Tuberculosis (TB) and type 2 diabetes mellitus (T2DM) are highly 
prevalent diseases resulting in high mortality rates globally. Furthermore, T2DM 
increases susceptibility to TB and vice versa, worsening disease outcomes. This 
comorbidity is, however, not well described nor understood, despite its rising 
prevalence globally.
OBJECTIVES: This investigation aimed to better characterize the urinary 
metabolic profiles of patients with the TB and T2DM comorbidity in a South 
African cohort, to better understand its metabolic basis and associated clinical 
implications.
METHODS: Using untargeted GCxGC-TOFMS metabolomics, urine samples from 17 
patients with TB and T2DM and 34 healthy controls were analyzed and 
statistically compared to identify significantly altered urinary metabolites.
RESULTS: TB-T2DM comorbid patients were characterized by altered metabolism of: 
(1) tryptophan and kynurenine (reduced kynurenic acid, anthranilic acid, 
picolinic acid) associated with changes to NAD+ synthesis and a redox imbalance, 
(2) nucleotides (reduced 3-aminoisobutyric acid, orotic acid, thymine, 
β-alanine, adenine, hypoxanthine), (3) tyrosine (reduced 
3,4-dihydroxyphenylglycol, 4-hydroxy-3-methoxyphenylglycol, 
hydroxyphenylpyruvate), (4) lipids (reduced dec-2-enedioate, adipic acid, 
methylmalonic acid), (5) reduced concentrations of various glycine conjugates 
associated with glycine depletion, and (6) reduced urinary concentrations of 
various gut microbial metabolites indicative of microbial dysbiosis.
CONCLUSION: These results indicate several metabolic disruptions to amino acids, 
nucleotides, lipids, NAD⁺ homeostasis and the host microbiome, in TB-T2DM 
patients, mainly driven by inflammation and oxidative stress. Overall, the 
findings indicate synergistic amplification of metabolic stress, associated with 
immune suppression and TB-T2DM disease progression, and subsequently suggests 
how TB increases T2DM susceptibility and vice versa, as foundation for further 
investigations.
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The identification of mutations associated with drug resistance is of paramount 
importance for the rapid detection of drug-resistant Mycobacterium tuberculosis 
strains. The objective of this study was to identify the mutations responsible 
for conferring resistance to rifampicin (RIF) and isoniazid (INH) in M. 
tuberculosis. A total of 84 drug-resistant M. tuberculosis strains including 41 
multidrug-resistant (MDR) strains, 37 INH-resistant, RIF-susceptible strains, 
and 6 RIF-resistant, INH-susceptible strains were analyzed. The 86 M. 
tuberculosis strains were isolated from clinical samples, between 2022 and 2023 
in Ankara, Turkey. PCR amplification and sequencing of rpoB, katG and inhA genes 
were performed to detect mutations. In the 47 RIF-resistant strains, the 
predominant mutation in rpoB was S450L observed in 40 of 47 strains (85%), 
followed by H445Y detected in two strains (4.3%). The Q432K/P, M434I, D435Y, 
T444I, H445G, S450W, and S450F mutations were identified in one strain each. The 
S315T mutation in the katG gene was identified in 60 of the 78 INH-resistant 
strains (76.9%). The rate of mutation -15C>T in inhA was 29.5% (23/78). Both 
S315Y and -15C>T mutations were detected in six strains (7.7%). This study 
provided comprehensive information regarding the genetic background of 
drug-resistant tuberculosis in terms of prevalent mutations responsible for RIF 
and INH resistance. These findings contribute to develop more sensitive qPCR 
tests that target mutations for the rapid detection of drug-resistant TB.
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Tuberculosis (TB), caused by Mycobacterium tuberculosis (Mtb), remains a major 
global health concern, particularly due to the emergence of multidrug-resistant 
and extensively drug-resistant strains. The persistence and propagation of TB 
are favored by the pathogen's sophisticated virulence mechanisms, its ability to 
evade immune responses, and the formation of latent infections within 
granulomas. Current therapeutic regimens are limited by long treatment 
durations, drug resistance, and significant socioeconomic burdens. Antimicrobial 
peptides (AMPs) have emerged as promising alternatives because of their 
broad-spectrum activity and reduced likelihood of resistance development. 
Nevertheless, their clinical application is hindered by rapid proteolytic 
degradation, low specificity and limited bioavailability. Recent advances in 
nanotechnology have facilitated the encapsulation and targeted delivery of AMPs, 
improving their therapeutic potential against TB. Furthermore, the integration 
of computational approaches-such as molecular docking and molecular dynamics 
(MD) simulations-has enabled the rational design and optimization of AMPs, 
expediting the discovery of novel anti-TB agents. This review summarizes the 
pathogenesis and resistance mechanisms of Mtb, highlights the current landscape 
and limitations of AMP-based therapies, and discusses the role of nanotechnology 
and in silico tools in the development of new treatment strategies for TB.
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INTRODUCTION: One of the biggest challenges associated with tuberculosis is the 
emerging drug resistance which emphasizes the need of alternative therapeutic 
approaches. In recent years, multitargeting approach for TB therapy has garnered 
considerable attention. The Antigen85 complex of proteins represent key enzymes 
which are involved in Mtb cell wall biosynthesis. This study aims at 
investigating the antimycobacterial effects of Centella asiatica and its two 
compounds - asiatic acid and quercetin against these three proteins and validate 
them as multi targets for drug targeting.
METHODS: Three-fold validation approach included in-silico studies, in-vitro 
inhibitory studies against MtbH37Ra strain and inhibition studies against 
recombinant enzymes.
RESULTS: Displaying good bioavailability, asiatic acid and quercetin exhibited 
favorable binding affinities. Disruption of the integrity of the cell membrane 
of MtbH37Ra was observed through electron microscopy and flow cytometry. Both 
compounds and extract showed inhibitory activity against the enzymes and 
microorganism and were found to act synergistically in conjunction with 
isoniazid. Asiatic acid demonstrated bactericidal activity. The reduced reaction 
rate of the recombinant enzymes implied their function and activity were 
hampered, which was confirmed through a fluorometric assay.
CONCLUSION: These results highlight the potential of asiatic acid and quercetin 
as multitarget inhibitors of the Mtb Antigen85 complex.
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INTRODUCTION: Tuberculosis infection remains one of the most dangerous and 
difficult to diagnose diseases. To date, issues related to the early diagnosis 
of tuberculosis remain unresolved, which is particularly important for its 
detection in high-risk groups. The detection of latent tuberculosis infection 
(LTBI) is necessary to control the spread of tuberculosis infection. The 
diagnosis of LTBI is indirect and based on the detection of an immune response 
to mycobacterial antigens. Currently, LTBI diagnosis is recommended in high-risk 
groups. However, diagnosis is difficult and not always straightforward with the 
use of various immunological tests. The aim of this study is to conduct a 
systematic review of scientific publications focused on the application of 
immunological tests and machine learning technologies for the early detection of 
latent tuberculosis infection in high-risk populations.
MATERIAL AND METHODS: We analyzed articles for the period from 2015 to 2025, 
published in international databases (Medline, PubMed, Scopus). The keywords we 
used were "tuberculosis infection," "risk groups," "early diagnosis," "latent 
tuberculosis infection," "immunological tests," "T-cell response," and "machine 
learning." The narrative review was carried out in accordance with the PRISMA 
protocol (http://www.prisma-statement.org).
RESULTS: A descriptive research method was used to compile the review, followed 
by systematization of the information and formulation of the main conclusions. 
The data obtained allow us to assert that the use of a comprehensive approach in 
the diagnosis of LTBI, namely the simultaneous use of several immunological 
tests in combination with laboratory and instrumental research methods in the 
same individuals, can be considered justified.
CONCLUSION: The creation of a strategy for detecting LTBI in individuals from 
risk groups can facilitate the detection of infection and play an important role 
in preventing the development of tuberculosis. The possibility of using machine 
learning and artificial intelligence will allow the risk of developing active 
tuberculosis to be determined based on the use of immunological tests.
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OBJECTIVE: Tuberculosis and drug reactions due to antituberculosis drugs are 
important public health problems. Severe cutaneous adverse drug reactions 
(SCARs) due to antituberculosis drugs are factor that makes tuberculosis 
treatment difficultchallenging. In this real-life study, we present our 
experience with SCARs due to antituberculosis drugs and their management.
METHODS: Patients hospitalized in the tuberculosis ward of tertiary care 
reference hospital between January 1, 2015, and September 1, 2023, were 
retrospectively reviewed. Patients who consulted the immunology and allergy 
clinic were included in the study.
RESULTS: A total of 4,039 patients were hospitalized with tuberculosis during 
the study period. A total of 316 (7.8%) patients were consulted, and out of 
these, eight (2.5%) patients were evaluated as SCARs. Of the eight patients, 
seven (87.5%) were diagnosed with drug reaction with eosinophilia and systemic 
symptoms (DRESS), and one was diagnosed with Stevens-Johnson syndrome (SJS) 
(12.5%). The peripheral blood eosinophil count of patients with DRESS ranged 
between 740 and 8,690 cells/µL. One patient tested positive for human 
immunodeficiency virus and developed SJS. Methylprednisolone intravenous 1 mg/kg 
and Fexofenadine 180 mg/day per oral were used in the treatment of SCARs in all 
cases. Ad-on treatment for three cases used mepolizumab (anti-IL5 monoclonal 
antibody) for DRESS. All patients were switched to an alternative treatment 
protocol and tolerated the new regimen well.
CONCLUSION: In cases with developed SCARs, a new treatment protocol consisting 
of different medications can be applied after the symptoms improve. DRESS was 
the most common SCAR of antituberculosis drugs. Monitoring the eosinophil count 
can help in early diagnosis. Systemic steroids and antihistamines may be 
effective in the treatment. Mepolizumab can be used with off-label approval in 
the treatment of DRESS cases to accelerate the treatment process.
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Testicular tuberculosis is a rare form of genitourinary TB that often mimics 
conditions such as neoplasms or chronic epididymo-orchitis, making diagnosis 
challenging. We report a 60-year-old man with longstanding right testicular pain 
and swelling, no systemic symptoms, and a history of household TB exposure. 
Imaging showed a large hydrocele with suspected underlying pathology. 
Intraoperative findings revealed necrotic testicular tissue, prompting 
orchiectomy. Histopathology confirmed granulomatous inflammation with caseous 
necrosis consistent with TB. The patient began standard anti-tubercular therapy. 
This case highlights the need to consider testicular TB in chronic scrotal 
swelling, particularly in TB-endemic settings.
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extracellular vesicles.
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Tuberculous meningitis (TB meningitis), the deadliest form of Mycobacterium 
tuberculosis infection, leads to mortality and severe neurological disability 
despite standard therapy. Brain injury and microglial activation are major 
determinants of outcome, yet the mechanisms linking infection, inflammation and 
neuronal injury remain poorly understood. Extracellular vesicles (EVs), key 
mediators of cell-to-cell communication, have been investigated in pulmonary TB 
but their role in TB meningitis remains unexplored. We used our young rabbit 
model of TB meningitis to isolate pure, intact EVs from brain tissue (i.e., 
brain-derived EVs) from infected and uninfected rabbits and used nanoflow 
cytometry, transmission electron microscopy and protein quantification to 
characterize the EVs. Comparative proteomic profiling was performed by liquid 
chromatography-tandem mass spectrometry (LC-MS/MS), followed by in silico 
pathway, cell-type and protein-protein interaction analyses using DAVID, 
Enrichr, and STRING databases. We found that EV isolation from fresh and frozen 
tissue was equivalent and demonstrated that M. tuberculosis infection activated 
EV biogenesis. Despite preserved vesicle morphology, EVs from infected brain 
showed a significant proteomic shift characterized by enrichment of TB host 
defense, microglial and immune activation, metabolic excitotoxicity, and 
neuronal injury. These proteome dysregulations suggest that infection reprograms 
brain EV cargo toward proinflammatory and metabolic stress responses while 
depleting neuronal and mitochondrial components. Collectively, these data 
demonstrate that M. tuberculosis infection alters the cargo and abundance of 
brain-derived EV, highlighting their potential as biomarkers and mediators of 
host-pathogen interactions in TB meningitis.
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Protein kinase F regulates the virulence of Mycobacterium tuberculosis.

Torres-Juarez F, Rastogi S, Young D, Baker PJ, Biswas VK, Khan SE, Moody DB, 
Mayer-Barber KD, Briken V.

The serine/threonine protein kinase F (PknF) of Mycobacterium tuberculosis (Mtb) 
has poorly defined targets and functions but is involved in limiting NLRP3 
inflammasome activation in murine macrophages and dendritic cells in vitro . The 
importance of PknF for the virulence of Mtb in vivo is not known. Here, we 
demonstrate that the Mtb CDC1551 deletion mutant of pknF ( Δ pknF ) expresses 
significantly increased levels of the lipid pthiocerol dimycoserosate (PDIM), a 
polyketide lipid with pro-virulence properties. The Δ pknF mutant strain, when 
compared to the Mtb and complemented strains, had a 100-fold increase in growth 
at day 28 and about a 10-fold increase in growth at days 90-98 in the lungs of 
mice. The increase in pulmonary bacterial loads after infection with Δ pknF 
strain was conserved even in Nlrp3 -deficient mice, arguing that PknF modulates 
Mtb virulence independently of NLRP3-inflammasome activation in mice. Staining 
of lung sections revealed increased inflammation in the lungs of Δ pknF 
strain-infected mice when compared to Mtb and the complemented mutant strain. 
Highly susceptible B6.Sst1 S mice displayed decreased host resistance with 
significantly decreased survival when infected with the Δ pknF strain compared 
to the complemented strain or Mtb. In conclusion, our data suggest that 
expression of PknF, as a modulator of multiple downstream effector proteins, 
restricts the virulence of Mtb in the lungs of mice through an NLRP3 
inflammasome-independent mechanism but potentially via suppressing expression of 
the virulence lipid, PDIM.
AUTHOR SUMMARY: The human pathogen Mycobacterium tuberculosis (Mtb) encodes 11 
serine/threonine protein kinases (Pkn A-I,K and L). In vitro , PknF inhibits 
activation of innate immune responses in macrophages and dendritic cells. The 
importance of that protein for the virulence of the bacteria in the context of a 
live animal infection is unknown. We used a hypersusceptible mouse strain to 
analyze the impact of deleting the pknF gene on the virulence of the bacteria by 
monitoring the survival of the mice. We show that the Δ pknF deletion mutant 
kills mice faster than wild-type bacteria or Δ pknF mutant bacteria expressing a wild-type copy of the pknF gene (Δ pknF -C). Next, we analyzed the growth of the different bacterial strains in the infected mice and demonstrated that at day 28 and day 90-98 timepoints the Δ pknF mutant bacterial strains showed a 
significant increase in bacterial burden in the lungs, bronchoalveolar lavage 
fluid and the spleen. An analysis of the total lipids of the bacterial stocks 
showed that the Δ pknF Mtb bacteria increased expression of the virulence lipid, 
pthiocerol dimycoserosate (PDIM), suggesting a negative regulation of this lipid 
by PknF likely affecting bacterial virulence in the lungs of mice.
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Sorting endosomes play key roles in presentation of Mycobacterium tuberculosis 
-derived ligands to MAIT cells.

Tammen AE, Peterson JC, Worley A, Lewinsohn DM, Karamooz E.

The immune system has developed specialized mechanisms to recognize 
intracellular pathogens such as Mycobacterium tuberculosis (Mtb). Major 
Histocompatibility Complex Class I-Related molecule (MR1) is a conserved 
nonclassical antigen presenting molecule that presents ligands derived from 
microbial riboflavin synthesis to Mucosal Associated Invariant T (MAIT) cells. 
While endosomal trafficking facilitates MR1 antigen presentation during Mtb 
infection, the exact mechanisms by which MR1 loading of Mtb-derived ligands 
occurs are not known. We found that trafficking through sorting endosomes 
mediates MR1 antigen presentation during Mtb infection. Sorting endosomes 
utilize trafficking proteins such as Syntaxin 6, Syntaxin 12, Syntaxin 16 and 
VAMP4. Prior work demonstrates the importance of VAMP4 for MR1 presentation 
during Mtb infection; we have found that Stx12 and Stx16 are also important. 
Interference with Stx12 or Stx16 via siRNA-mediated knockdown reduces MR1 
antigen presentation of Mtb. Using RFP-tagged constructs, we found Stx16 
co-localized more with MR1 vesicles compared to Stx12 in MR1-GFP expressing 
airway epithelial cells. Stx12 and Stx16 blockade increase MR1 surface 
stabilization and total expression, indicating that impaired endosomal 
trafficking hinders MR1 internalization. Together, these findings support a role 
for sorting endosomes in the selective sampling of the intracellular environment 
and MR1-mediated recognition of Mtb-infected cells.
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Tuberculosis trends during the COVID-19 pandemic in Japan: statistical 
considerations and limitations.
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Genomic sequencing identifies tuberculosis cluster in inner-city Sydney boarding 
house, Australia, 2022.
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OBJECTIVE: In 2022, the New South Wales TB Program was notified of genomically 
clustered Mycobacterium tuberculosis isolates from two smear-positive 
tuberculosis (TB) patients diagnosed 3 months apart. Secondary investigations 
found they resided in the same Sydney boarding house. The objective of this 
study was to investigate this cluster and conduct active case finding among 
contacts.
METHODS: We conducted a site visit to understand transmission risk, reviewed 
patient histories, performed a risk assessment and conducted on-site TB contact 
screening, including interferon-gamma release assay testing. Long-term residents 
were also screened via chest X-ray. Past residents were referred to local TB 
services.
RESULTS: Four residents with TB disease were identified, three of whom were 
genomically linked to the cluster. The exposure period in the boarding house was 
determined to be from January 2021 to September 2022. All residents and staff 
were considered contacts requiring screening. Of the 91 contacts identified, 37 
(41%) completed screening, including 20 (22%) who attended the on-site clinic. 
Among those screened, one resident with TB disease (patient 4) and three 
residents and one staff member with TB infection were identified.
DISCUSSION: This cluster highlights the role of genomic sequencing in detecting 
TB transmission. The first three patients were infectious for prolonged periods 
before diagnosis, likely facilitating transmission in communal areas. In 
multidwelling buildings with TB exposures, contact screening of all residents 
may be required when prolonged exposures are found. Strategies to increase 
screening completion should be further explored.
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A mixed methods evaluation of 99DOTS digital adherence technology uptake among 
adolescents treated for pulmonary tuberculosis in Uganda.
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BACKGROUND: Adolescents are at risk of poor adherence to tuberculosis (TB) 
treatment and subsequently worse treatment outcomes. Digital adherence 
technologies, including the mobile phone-based 99DOTS platform, can support TB 
treatment, but there is limited data on their use among adolescents. We 
evaluated factors associated with uptake of 99DOTS among adolescents with TB.
METHODS: We conducted an explanatory sequential mixed methods study that 
utilized quantitative data from adolescents collected at 30 health facilities in 
Uganda, in-depth and key informant interviews with adolescents diagnosed for TB 
who were offered 99DOTS, and healthcare workers at participating facilities. 
Findings were further mapped onto the Capability, Opportunity, Motivation, and 
Behavior model.
RESULTS: Overall, 299/410 (73 %) adolescents were enrolled in 99DOTS. Older 
adolescents 15-19 years old were more likely to enroll in 99DOTS than younger 
adolescents 10-14 years [aPR= 1.88, 95 % CI: (1.54-2.33)]. Conversely, 
adolescents treated at Health Center IV and General Hospitals were less likely 
to be enrolled compared to Health Center III (aPR= 0.8, 95 % CI, 0.67-0.94, and 
aPR= 0.71, 95 % CI 0.58-0.85, respectively). Technological savviness among older 
adolescents, access to training, caregiver involvement, and desire for wellness 
facilitated uptake of 99DOTS. In contrast, variable mobile phone access, 
concerns about TB status disclosure, and health worker workload in hospitals 
were barriers to the uptake of 99DOTS.
CONCLUSION: 99DOTS uptake was high among adolescents with TB. Increased access 
to mobile phones, and appropriate support from care givers and health workers 
enable adolescents to engage more effectively with digital adherence 
technologies like 99DOTS.

DOI: 10.1016/j.ssmhs.2025.100151
PMCID: PMC12823135
PMID: 41573532

67. Western Pac Surveill Response J. 2025 Oct 1;14(4):65-74. doi: 
10.5365/wpsar.2025.16.4.1169. eCollection 2025 Oct-Dec.

The potential impact of COVID-19 on tuberculosis trends in Japan.
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The COVID-19 pandemic impacted tuberculosis epidemiology worldwide, and Japan 
was no exception. This report analysed Japan's national tuberculosis 
surveillance data to explore the potential impact of COVID-19 on tuberculosis, 
by age group and place of birth, and to explore possible reasons behind the 
impact, if any. Overall since 2019, the observed number of notified cases was 
significantly lower than the number of expected cases. However, closer 
examination revealed that among Japan-born patients, this was true only for 
those aged 35-54 years and ≥ 65 years, while among those aged 25-34 years, the 
observed number of notified cases significantly exceeded the expected cases. 
Among foreign-born patients, the observed number of notified cases was 
significantly lower than that of expected cases for those aged 0-24 years and 
≥ 65 years. Examination of changes in the modes of detection during the pre- and post-COVID-19 periods revealed that the impact of COVID-19 affected screening 
opportunities for tuberculosis among various populations differently, which in 
turn may partially explain the discrepancies between the observed and expected 
cases among those in different age groups and with different places of birth. A 
detailed study may be helpful in further understanding the interaction between 
the impact of COVID-19 on tuberculosis in the short and long-term.
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Targeting InhA for Tuberculosis Therapy: A Review of Recent Advances in Enzyme 
Inhibition and Drug Development.
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Mycobacterium Tuberculosis (Mtb) is developing resistance to available 
antibiotics, posing new challenges and making first-line drugs (Isoniazid, 
ethambutol, pyrazinamide) ineffective. Second-line medications are also losing 
effectiveness due to their high toxicity and limited availability, necessitating 
more advanced treatment in modern drug discovery and development. Tiliacorinine, 
2'-nortiliacorinine, and griselimycin, derived from natural sources, paved the 
way for the development of compounds and approved drugs, such as bedaquiline, 
delamanid, pyrifazimine, proteomandid, and telacebec, which are currently under 
review for use. The primary outcome of this worldwide endeavour is the 
breakthrough of the late-stage T.B. medication pipeline into the clinics. 
Fundamental research must be supported to maintain a robust pipeline of T.B. 
drugs, and early-stage discovery work must be pursued. Understanding 
pathophysiology, enzyme structure, and function helps identify novel therapeutic 
targets and associated therapeutic approaches. A comprehensive literature search 
was conducted across PubMed Central, MEDLINE, Scopus, and Embase. A total of 893 
studies have been retrieved from the databases. Out of which 150 duplicates were 
removed. The studies were included based on InhA targeted in TB, "in-silico" 
studies, which performed biological activity on the molecules published from 
2015 to date. The futuristic approach to treating tuberculosis on the ground 
level could be identifying potential targets and their pharmacophores. We 
selected an enzyme called InhA because InhA (enoyl acyl carrier protein 
reductase) plays a crucial role in metabolism, and its sequence is conserved 
across numerous bacterial species. This review provides a brief on the design, 
synthesis, protein, activity, and pharmacophore moieties and their substitutions 
that cause the inhibition of this versatile target. We verified publications 
from 2013 that explore the same topic and reviewed chemistry-related research 
from Elsevier and other publishers, including future directions and targets that 
have been available.
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BACKGROUND: Disseminated tuberculosis (dTB) can occur in immunocompetent adults, 
frequently mimicking metastatic malignancy, thereby delaying the diagnosis.
CASE PRESENTATION: A young woman without known immunosuppression developed 
multisystem disease involving the peritoneum/ovaries, hepatobiliary structures, 
lymph nodes, adrenals, and thoracolumbar spine. CT/MRI and PET/CT suggested 
widespread neoplastic disease. Because FDG avidity is nonspecific, we 
prioritized histologic confirmation. Surgical exploration and targeted biopsies 
showed necrotizing granulomatous inflammation compatible with tuberculosis; 
microbiologic testing supported the diagnosis. The patient commenced directly 
observed first-line therapy (isoniazid, rifampin, pyrazinamide, ethambutol) as 
the intensive phase, followed by an isoniazid-rifampin continuation phase. Under 
treatment, symptoms improved, and interval imaging showed regression of 
inflammatory lesions.
CONCLUSION: In cancer-like, multisystem presentations, even in apparently 
immunocompetent hosts, tissue diagnosis is decisive, and imaging should 
primarily guide sampling. Early recognition and standardized therapy can prevent 
irreversible morbidity.
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A novel series of 4-[(aryloylhydrazineylidene)methyl]-N-phenylbenzamides was 
designed, synthesized, and evaluated as potential antitubercular agents. The 
compounds were obtained through a two-step synthesis from 
pyridine-4-carbohydrazide or 3,5-dinitrobenzohydrazide precursors, using 
4-formylbenzoic acid as a molecular linker and various 4-substituted anilines to 
fine-tune lipophilicity and electronic properties. All derivatives were tested 
in vitro against Mycobacterium tuberculosis (Mtb), M. avium, and M. kansasii, 
including multidrug-resistant clinical isolates. Several amides displayed potent 
and selective activity against Mtb, with minimum inhibitory concentrations 
≤0.03 μM, surpassing isoniazid (INH). Structure-activity relationship analysis 
revealed that INH-based derivatives generally outperformed their 
3,5-dinitrobenzohydrazide counterparts and that halogen or electron-donating 
substituents enhanced potency. Mode-of-action studies using metabolic labeling 
and enzyme overexpression experiments indicated that the most active compounds 
interfere with mycolic acid biosynthesis, consistent with an InhA-related 
mechanism. Cytotoxicity evaluation in rat precision-cut liver slices confirmed 
good tolerance. Overall, these benzamide-hydrazone hybrids represent a promising 
chemotype, offering a valuable platform for further optimization toward 
next-generation antitubercular drug candidates.
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Developing simplified yet representative models of the complex Mycobacterium 
tuberculosis inner membrane is crucial for advancing Molecular Dynamics of this 
pathogen. Phosphatidyl-myo-inositol dimannosides (PIM2), one of the most 
abundant lipids in this membrane, provides an ideal basis for such a model. In 
this study, we proposed a minimal, single-component atomistic PIM2 bilayer for 
use in M. tuberculosis research. We validate the model by assessing its ability 
to reproduce distinct temperature-dependent ordering regimes, with a more 
ordered, gel-like behavior at 310 K and increased fluidity at 363.15 K, its 
capacity for spontaneous self-assembly, and its interaction with the native 
transmembrane efflux pump, Tap (Rv1258c). Our simulations confirm that the model 
exhibits the correct phase behavior at experimental temperatures and readily 
self-assembles into an extended lamellar bilayer-like structure. Importantly, 
the PIM2 membrane provides a significantly more stable environment for the 
embedded Tap protein compared to a standard dipalmitoylphosphatidylcholine 
(DPPC) bilayer. These findings confirm the PIM2 bilayer as a robust and 
promising model. It is particularly well suited for investigating the 
protein-lipid interactions central to multidrug resistance in M. tuberculosis 
and for exploring phenomena such as the bacterial immunological thermostat.
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OBJECTIVE: To investigate the clinical, epidemiological, and laboratory profile 
of people with tuberculosis.
METHODS: This was an observational clinical-epidemiological cohort study of 
people with tuberculosis treated at the Secondary Referral Outpatient Clinic of 
the Hospital das Clínicas of the Federal University of Minas Gerais, from 
January 2013 to August 2021. The cases were evaluated from the diagnosis onward 
and followed after entry into the outpatient clinic until the second month of 
treatment, as well as at the end of treatment. Data were collected through 
interviews and/or review of medical records, the Notifiable Health Conditions 
Information System, and the Special Tuberculosis Treatment Information System.
RESULTS: A total of 227 cases were identified: 40.1% with pulmonary 
tuberculosis, 50.7% with extrapulmonary tuberculosis, and 9.2% with both forms. 
At the first visit, the main symptom among those with pulmonary tuberculosis was 
cough (76.9%); in extrapulmonary tuberculosis, symptoms were associated with the 
affected organ; and in pulmonary and extrapulmonary tuberculosis, anorexia was 
reported in 47.6% of cases. The most frequent comorbidity was diabetes (20.7%). 
By the end of the second month, clinical, laboratory, and radiological 
improvement was observed. Treatment outcome was cure in 92.5% of cases, and 
directly observed treatment was performed in 7.6%.
CONCLUSION: Extrapulmonary tuberculosis was the most frequent form, directly 
observed treatment was rarely implemented, and the cure rate was high. 
Determining population profiles in Secondary Referral Centers identifies 
outcomes that may indicate the quality of care provided.
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Background/Objectives: The use of linezolid in drug-resistant tuberculosis has 
shown good effectiveness but has a high risk of adverse drug reactions (ADRs). 
Linezolid-related ADRs have been widely reported and may affect their 
therapeutic effect. This systematic review aimed to describe linezolid-related 
ADRs in drug-resistant tuberculosis. Methods: This literature review was 
conducted on PubMed, Scopus, ProQuest, and Sage without year limitation, up to 
June 2023. Study quality was assessed using the JBI checklist to evaluate method 
quality and risk of bias in the included articles. Inclusion criteria included 
studies assessing linezolid-correlated ADRs in drug-resistant tuberculosis 
patients with individual regimens, having access to the full text, and using the 
English or Indonesian language. Potential reporting bias was minimized by 
comprehensive database search and duplicate screening. Results: Initially, we 
identified 650 potential studies. Upon further assessment for relevance and 
eligibility, seven articles were selected for analysis. From seven articles, it 
was shown that all articles were reporting about linezolid-correlated ADRs. The 
three main ADRs are hematologic toxicity, peripheral neuropathy, and optic 
neuritis. In addition, gastrointestinal disorder and hyperlactatemia are 
reported as ADRs too. Varied doses of linezolid were used in the seven articles; 
they range from 300 mg to 1200 mg, with 600 mg/twice daily and 1200 mg/day being 
dominant. Conclusions: Linezolid-associated ADRs are dose- and 
duration-dependent. Hematological toxicity most commonly occurs at the beginning 
of treatment, while peripheral neuropathy and optic neuritis appear after 
long-term use. Therefore, intensive monitoring and therapeutic drug monitoring 
are essential to ensure the safety of linezolid therapy.
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BACKGROUND: 'Delhi Triage and Treat Tuberculosis (D-TAT)' is a statewide 
differentiated tuberculosis care initiative to reduce tuberculosis deaths 
involving triaging for severe illness at diagnosis, followed by inpatient care. 
This operational research aimed to assess the feasibility in settings like Delhi 
(high transfers out of state, tuberculosis burden, and population density) and 
provide therapeutic nutrition (oral liquid Formula75) with a focus on inpatient 
care for very severely undernourished (one of the conditions identified during 
triaging) adults with tuberculosis.
METHODS: This was a longitudinal descriptive study among public notified adults 
(≥15 y) with tuberculosis. Secondary data from Ni-kshay (case-based information 
management system of tuberculosis program), D-TAT severe tuberculosis web 
application, and paper-based therapeutic nutrition clinical tracking tool were 
used.
RESULTS: Of 48 407 notified during January to September 2024, 22 326 (46%) were 
triaged, 899 (4% of triaged) were triage-positive, and 335 (38%) were admitted 
for a median of 8 days. Of 216 triage-positive in the January to June 2024 
cohort, 75 had very severe undernutrition along with the provision of Formula 
75, with a mean of 1085 mL consumption per day. Of these 75, 44 (59%) were 
unable to stand without support at admission, and this reduced to 11 (15%) on 
day 7. A total of 52 (69%) were stabilized and shifted to a high protein diet 
after a mean of 4 days (standard deviation: 2). Three died during admission.
CONCLUSION: There is a need to improve the quality and coverage of triaging and 
earmark isolation beds with therapeutic nutrition in additional hospitals. The 
first-ever findings of therapeutic nutrition are encouraging and should be 
scaled up.
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Most common adverse effect causing cessation of anti-tubercular treatment (ATT) 
is drug-induced liver injury (DILI) which is unpredictable due to its 
idiosyncratic nature. ATT is the most common cause of DILI and drug-induced 
acute liver failure (ALF) in South East Asia. Spectrum of ATT-DILI ranges from 
asymptomatic raised transaminases to acute hepatitis to acute liver failure 
(ALF). ALF due to ATT has a more aggressive course with up to 70% mortality. 
Both modifiable and non-modifiable risk factors are involved. Increasing age, 
female gender, genetic predisposition, poor nutrition, underlying liver disease, 
and concomitant viral infections make one prone to ATT-DILI. Thus, pretreatment 
evaluation is very important. Diagnosis of ATT-DILI is challenging due to lack 
of specific diagnostic tests; rather, it is a diagnosis of exclusion. Mild 
transient asymptomatic raised transaminases is due to hepatic adaptation and 
does not require any modification or cessation of ATT. Early detection of 
clinically significant DILI by frequent monitoring is associated with better 
prognosis and low mortality. Prompt withdrawal of all the potential hepatotoxic 
drugs is the key step in the management. Since the benefit of first-line ATT 
outweighs the monitored risk, reintroduction is always considered after 
normalization of raised transaminases. Ideal regimen is sequential 
reintroduction with incremental dosage of least hepatotoxic drug first, but 
evidence for this is lacking. Since hepatotoxicity rate is similar across 
different regimens, reintroduction is individualized based on perceived clinical 
risk. Future research is needed to identify specific biomarker panel for 
diagnosing ATT-DILI.
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BACKGROUND: Tuberculosis (TB) remains a global public health challenge. Even 
low-incidence countries, like Australia, are struggling to achieve ambitious 
targets to eliminate local TB transmission. Whole genome sequencing (WGS) of 
Mycobacterium tuberculosis facilitates accurate transmission tracking, but its 
integration into public health response remains limited. This study conducted 
spatiotemporal analyses of routine WGS data and assessed its potential value to 
guide programmatic TB control responses.
METHODS: WGS and geolocation data from 2492 M. tuberculosis isolates were 
examined, representing 94.9% of culture-confirmed and 64.2% of all notified TB 
cases in New South Wales, Australia (2017-2023). We performed genomic 
clustering, assessed genetic and geographic distances between cases, and applied 
Bayesian dated phylogeny to estimate the likely time of strain introduction.
FINDINGS: Most notified TB cases were successfully sequenced and geolocated, 
with 88.3% (2200/2492) residing in metropolitan Sydney. The local health 
districts (LHDs) with the highest case counts were South Western (523/2492, 
21.0%) and Western Sydney (476/2492, 19.1%). Using a 5-SNP threshold, WGS 
identified 106 putative transmission clusters involving 288 cases (11.7%), with 
50% spanning multiple LHDs. Eight large clusters (≥5 members) were identified, 
containing 64 cases (2.6%). The largest cluster (17 members) was caused by a 
Lineage 1 strain, although most large clusters were associated with Lineage 2 
strains; two were isoniazid resistant. There was poor correlation between 
genetic and geographic distances, which showed some improvement with removal of 
outliers. Most recent common ancestor estimates suggested recent introduction of 
strains associated with local transmission. Strain clustering and 
lineage-through-time analyses revealed temporal patterns in cluster expansion 
and contraction, facilitating accurate monitoring of cluster spread across all 
of NSW.
INTERPRETATION: The findings demonstrate the added value of integrating genomic 
and spatiotemporal clustering data to detect persistent transmission and guide 
targeted interventions to pursue the aspirational goal of "zero local TB 
transmission".
FUNDING: NHMRC Centre for Research Excellence in Tuberculosis (www.tbcre.org.au) 
and New South Wales Health Prevention Research Support Program.
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INTRODUCTION: Tuberculosis (TB) remains endemic in Asia, with latent TB 
infection (LTBI) being prevalent, especially among older adults. People with 
rheumatic diseases (PRD) who are treated with tumour necrosis factor-alpha 
inhibitors (TNF-I) are at increased risk of TB reactivation, prompting a strong 
recommendation for screening and treatment of LTBI prior to initiating TNF-I. 
However, the need for screening before starting non- TNF-I immunosuppressive 
agents remains unclear. This consensus statement from Chapter of 
Rheumatologists, College of Physicians, Academy of Medicine, Singapore, offers 
recommendations on LTBI screening before initiating non-TNF-I immunosuppressive 
agents, and the need for repeat LTBI testing in patients on TNF-I who initially 
tested negative.
METHOD: Systematic literature reviews were performed to evaluate published 
guidelines and recommendations for LTBI screening before starting non-TNF-I 
immunosuppressive agents, and the need for repeat testing for LTBI during TNF-I 
use. Recommendations were formulated based on the evidence and expert opinion 
according to the Grading of Recommendations Assessment, Development and 
Evaluation (GRADE) methodology.
RESULTS: The consensus comprises 3 overarching principles and 5 recommendations. 
We conditionally recommend that LTBI screening should be done before starting 
tocilizumab, Janus kinase inhibitors and moderate-to-high dose glucocorticoids. 
Conversely, routine screening need not be performed before starting 
cyclophosphamide. Annual testing for LTBI need not be performed routinely for 
patients on TNF-I if initial screening is negative.
CONCLUSION: These recommendations provide guidance for LTBI screening in PRD. 
All recommendations in this consensus are conditional, reflecting a lack of 
evidence or low-level evidence. These will be updated as new evidence emerges.
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BACKGROUND: Central nervous system tuberculosis (CNS-TB), most frequently 
manifesting as tuberculous meningitis, is associated with high mortality and 
significant long-term neurological morbidity. Increasing evidence suggests that 
disease severity and neurological damage are driven largely by dysregulated host 
neuroinflammatory responses rather than direct Mycobacterium 
tuberculosis-mediated cytotoxicity. However, the mechanistic links between glial 
activation, inflammatory signaling, and neuronal injury remain incompletely 
defined.
MATERIALS AND METHODS: A comprehensive literature review was conducted using 
PubMed, Scopus, and Web of Science databases to identify experimental, clinical, 
and translational studies investigating neuroimmune mechanisms in CNS-TB. 
Studies focusing on glial activation, cytokine signaling, oxidative stress, 
excitotoxicity, mitochondrial dysfunction, and neuronal death were included. 
Recent advances in single-cell transcriptomics, immunometabolism, and 
host-directed therapeutic strategies were also analyzed and integrated.
RESULTS: The reviewed evidence indicates that CNS invasion by M. tuberculosis 
leads to sustained activation of microglia and astrocytes, resulting in 
excessive production of pro-inflammatory cytokines such as TNF-α, IL-1β, and 
IL-6. This inflammatory milieu disrupts blood-brain barrier (BBB) integrity, 
promotes leukocyte infiltration, and induces oxidative and nitrosative stress. 
Astrocyte dysfunction further contributes to excitotoxicity through impaired 
glutamate clearance. These converging inflammatory, oxidative, and excitotoxic 
pathways drive mitochondrial dysfunction, synaptic impairment, and activation of 
regulated neuronal cell death pathways, culminating in neurodegeneration.
CONCLUSION: CNS-TB-associated neuronal injury arises primarily from maladaptive 
host neuroimmune responses rather than direct mycobacterial effects. A unifying 
framework centered on glial-driven inflammation and mitochondrial dysfunction 
provides critical insight into disease pathogenesis. Targeting these convergent 
pathways through host-directed therapies, alongside antimicrobial treatment, 
represents a promising strategy to mitigate neuroinflammation and improve 
long-term neurological outcomes in CNS tuberculosis.
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INTRODUCTION: Promptly identifying children and adolescents living with both 
tuberculosis (TB) disease and human immunodeficiency virus (HIV) and ensuring 
they receive antiretroviral treatment (ART) can reduce TB/HIV-associated 
mortality. We reviewed linkage of children and young adolescents with TB to HIV 
services at clinical sites in 16 high TB/HIV-burden sub-Saharan African 
countries supported by the U.S. President's Emergency Plan for AIDS Relief 
(PEPFAR).
METHODS: PEPFAR monitoring, evaluation and reporting data describing persons <15 
years of age with TB disease during October 2018-September 2022 were reviewed. 
Indicators included known HIV status (proportion of clients with TB who have 
known HIV status), HIV positivity (proportion with TB and known HIV status who 
have HIV, including those newly identified and those already diagnosed with HIV) 
and ART linkage (proportion with TB/HIV coinfection who were receiving ART). 
Data were collected quarterly except for ART linkage (collected annually 
starting in October 2021). Trend performance of indicators during the 4-year 
period by quarter and annual performance, stratified by sex, age, geographic 
region and ART status in the final year are described.
RESULTS: Among children and adolescents <15 years old with TB during October 
2018-September 2022, known HIV status quarterly coverage increased (90% 
[October-December 2018] to 91% [July-September 2022]); HIV positivity decreased 
(22%-14%), including newly positive (7%-4%); and ART coverage increased 
(90%-97%). In total, during October 2021-September 2022, among 73,183 children 
with TB, 93% (n = 67,968) had a known HIV status, of which 14% (9295/67,968) 
were positive (4% newly identified [2730/67,968] and 10% already diagnosed 
[6565/67,968]). Of 9295 with TB/HIV, 97% (9050/9295) were currently or newly 
started on ART. Known HIV status was lower among infants <1 year (74%, 
4883/6605), and ART linkage was lower among children aged <1 (93%, 502/542) and 
1-4 years (93%, 2791/2993).
CONCLUSIONS: These findings highlight effective PEPFAR-supported integration of 
HIV services into TB services; however, gaps among young children persist. While 
HIV positivity decreased among children and adolescents with TB, universal HIV 
testing of those with TB remains an important strategy to close pediatric HIV 
treatment gaps and reduce mortality in high-burden countries.
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A cross-sectional descriptive and analytical study evaluated years of potential 
life lost (YPLL) due to drug-susceptible pulmonary tuberculosis in Cali from 
2009 to 2020, using death records from the Health Secretariat. Total YPLL and 
its annual rate were calculated by age at death, and median YPLL values were 
compared across subgroups. A total of 565 registers of death records were 
analyzed (71.5% men; median age 56 years, range 38-70), yielding 11,238 YPLL. 
The highest median YPLL were observed among persons living with HIV, those in 
socially vulnerable situations, the uninsured or those under subsidized or 
special coverage, in women, and in those who re-entered after previously 
discontinuing treatment or experiencing a tuberculosis relapse.
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OBJECTIVE. To interpret the social imaginary of family caregivers regarding the 
daily practices of preventive tuberculosis therapy in children.
MATERIALS AND METHODS. A qualitative, descriptive-interpretive study, from the 
perspective of comprehensive and everyday sociology. Fifteen caregivers of 
children who started preventive tuberculosis therapy in four health facilities 
in South Lima were interviewed between December 2020 and May 2021. The in-depth 
interview was used as a technique, and a virtual interview guide as the 
instrument. The analysis was conducted using the thematic analysis technique.
RESULTS. Three themes emerged: identifying strengths and limits in coping with 
tuberculosis; the impact of the social imaginary on sensitive care practices 
during preventive treatment; and interpreting the social construction of TB and 
its preventive practices.
CONCLUSIONS. Strengths and limits were evidenced in the daily lives of 
caregivers while coping with and preventing tuberculosis. Likewise, in their 
sociability, they provided sensitive care based on their experiences, beliefs, 
feelings, and social bonds; they showed relative sensitivity and creativity in 
the face of the imposition of clinical rationalism. Furthermore, it was found 
that their ordinary knowledge and understanding of the disease were mediated by 
fears, uncertainties, and beliefs. Finally, their capacity to interpret and give 
meaning to the lived experience of the other is highlighted.
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OBJECTIVES: Following up on 2023 analyses, this study re-evaluated tuberculosis 
incidence patterns in the Capital Region (Seoul Metropolitan City, Incheon 
Metropolitan City, Gyeonggi-do, and Gangwon State) using the latest 2024 data. 
These findings serve as foundational data to guide effective tuberculosis 
management strategies centered on high-risk groups.
METHODS: This study obtained and analyzed data from the National Tuberculosis 
Integrated Information System (2015-2024). These analyses focused on high-risk 
groups: the elderly (≥65 years), foreign nationals, Medical Aid beneficiaries, 
and drug-resistant tuberculosis patients. Incidence rates per 100,000 population 
were calculated using population data from Korean Statistical Information 
Service.
RESULTS: In 2024, 8,035 tuberculosis cases were reported in the Capital Region 
(a 7.7% decrease from 2023), continuing a steady quantitative decline. Within 
this trend, pronounced structural changes were identified: the proportions of 
the elderly (51.8% to 52.2%) and foreign nationals (7.8% to 8.4%) increased. 
Incidence among Medical Aid recipients (141.7 per 100,000) was 5.3-fold higher 
than that among Health Insurance beneficiaries (26.5). The proportion of 
multidrug/rifampicin-resistant tuberculosis was 2.8% (national: 2.6%), which was 
3.3-fold higher among retreatment cases (6.2%) than among new cases (1.9%). 
Notably, the incidence among the elderly in Gangwon State (137.6) was markedly 
higher than that in the Seoul metropolitan area (94.1).
CONCLUSIONS: Although tuberculosis case notifications in the Capital Region 
continued a 10-year decreasing trend, the proportions of the elderly (≥65 years) 
and foreign nationals continued to rise. This trend, driven by population aging 
and an influx of foreign workers from high-tuberculosis -burden countries, 
combined with group-specific vulnerabilities, justifies the targeted programs 
implemented since 2024 (e.g., "Tuberculosis Awareness for Foreign Workers" and 
"Tuberculosis Prevention for Seniors [Gangwon State]"). Future efforts must 
expand these tailored management systems to other vulnerable groups, such as the 
homeless, Jjokbang residents, and undocumented migrants, to establish a 
comprehensive and integrated care network.
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Mycobacterium tuberculosis (Mtb) forms cellulose-enriched biofilms. These 
biofilms play a crucial role in the tuberculosis pathogenesis and drug tolerance 
exhibited by Mtb in vivo. However, the biophysical characteristics of the 
cellulose remain poorly explored. In the current study, the Updegraff method was 
employed to enrich acid-hydrolysis-resistant polysaccharides containing 
cellulose from three distinct models of biofilms: pellicle, submerged, and 
macrocolony biofilms of slow-growing Mtb and fast-growing M. smegmatis. The 
isolated material was subjected to Elemental analysis, Fourier transform 
infrared spectroscopy (FTIR), powder X-ray diffraction (PXRD), thermogravimetric 
analysis, and field-emission scanning electron microscopy (FESEM) analysis. PXRD 
analysis confirmed the presence of cellulose in this biomaterial. PXRD-derived 
crystallinity index for cellulose isolated from these biofilms was in the range 
of 52% to 61%, indicating that cellulose in mycobacterial biofilms is amorphous, 
rather than crystalline. Furthermore, the spectral peak shift in FTIR spectra, 
combined with a decrease in the absorption band at 1430 cm-1 (also known as the 
crystallinity band), and a shift in the thermogravimetric spectra, further 
confirms the presence of amorphous cellulose. These are the first pieces of 
evidence to indicate that cellulose isolated from mycobacterial biofilms is 
amorphous in nature. Amorphous cellulose is found in the biofilms of E. coli, 
Salmonella, Sarcina, and Rhodobacter sphaeroides, while crystalline cellulose is 
found in the biofilms of K. xylinus. The nature of cellulose affects several 
features of biofilms, including retention of water, biofilm architecture etc. 
This study also conducted the first comprehensive and comparative analyses of 
the glycosyl composition and linkage of acid hydrolysis-resistant material 
obtained from pellicle, submerged, and macrocolony biofilms of Mtb and M. 
smegmatis. This analysis suggests that the presence of large quantities of 
cellulose in mycobacterial biofilms. Glycosyl composition and linkage analyses 
also revealed the presence of yet unidentified polysaccharides, including those 
rich in arabinose and mannose. The exact biochemical nature and role of these 
polysaccharides in mycobacterial biofilms and the pathogenesis of tuberculosis 
remain unknown. In summary, these results expand the current understanding of 
the nature of EPS in mycobacterial biofilms, which can be further targeted to 
disrupt biofilm integrity and improve antibiotic efficacy.
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Occupational respiratory diseases provide a considerable health challenge in 
various industries, especially within the global seafood processing sector. The 
intricate interactions between lifestyle, pre-existing medical disorders and 
occupational exposures pose a serious threat to respiratory health. The 
cross-sectional study explores the respiratory health crisis among mussel 
workers in Kozhikode District, South India. The attempt was to quantify lung 
function morbidity and the prevalence of respiratory illnesses in this 
population. The pulmonary function test revealed key finding, including a 
concerning prevalence of respiratory impairment among mussel workers (21.5%). 
Cough with phlegm (14%), sinusitis (9.6%), wheezing (4.3%), shortness of breath 
(4.3%), epistaxis (6.5%), and most significantly, hemoptysis (3%) other symptoms 
vertigo (7.53%) and ophthalmic complaints (4.3%) were observed. Significant 
correlations between lung health and variables such as alcohol consumption, 
history of tuberculosis, smoking, adherence to personal protective equipment 
(PPE) were determined. The occupational practice of marine mussel harvesting 
through breath-hold free-diving imposes significant pulmonary risk. Our findings 
demonstrate that mussel pickers develop a mixed obstructive and restrictive 
pulmonary impairment. This pathology may driven by the synergistic effects of 
repetitive mechanical lung injury.
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BACKGROUND: Few rifampicin-resistant TB (RR-TB) studies show pre-treatment 
outcomes and definitive treatment outcomes (accounting for RR-TB re-treatment). 
Our Niger countrywide study covered 15 years to show the trend of RR-TB 
diagnoses, time-to-treatment initiation, and pre-and on-treatment attrition 
(loss to follow-up or death).
METHODS: Retrospective study including all Niger RR-TB patients diagnosed 
between 2008 and 2022.
RESULTS: 872 RR-TB patients were diagnosed, 725 (83.1%) started treatment, and 
32 required retreatment. Between 2008 and 2013 (phenotypic testing), 2014 and 
2018 (regional molecular testing), and 2019 and 2022 (decentralised molecular 
testing), the annual average first RR-TB treatment initiations increased from 22 
to 50 and 85, and the median time to first RR-TB treatment reduced from 260 to 
17 and 11 days, by period. Pre-treatment attrition reduced from 34.1% to 12.8% 
and 12.6%. On-treatment attrition increased from 8.8% to 13.5% and 19.8%. 
Overall, 81.7% (N = 725) experienced definitive treatment success. On-treatment 
attrition was 18.3%, predicted by older age, female gender, low BMI, RR-TB/HIV 
co-infection, high baseline bacillary load, and treatment initiation between 
2019 and 2022.
CONCLUSION: In Niger, over 15 years of RR-TB control, pre-treatment attrition 
reduced over time, reflecting better access to care. Treatment success was high, 
exceeding global success. However, increasing on-treatment attrition should be 
addressed by targeting high-risk groups.
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BACKGROUND: In Denmark, information on treatment and outcomes of non-TB 
mycobacterial pulmonary disease (NTM-PD) are limited. We aimed to evaluate 
treatment and clinical outcomes in patients with pulmonary NTM isolates.
METHODS: We conducted a retrospective cohort study of all patients with 
pulmonary NTM isolates, except Mycobacterium gordonae alone, from 2016 to 2021 
in the Central Region of Denmark. Clinical data were manually extracted from 
hospital records. Treatment outcomes (NTM-NET definitions) were assessed in 
treated patients, while culture conversion and mortality were evaluated in all 
patients.
RESULTS: Among 164 patients (median age 70 years; 48.1% male), 54.3% received 
antibiotic therapy, and 30% of patients meeting diagnostic criteria were not 
treated. Most treated patients (87.6%) were prescribed an 
ethambutol-macrolide-rifamycin regimen; few received intravenous (n = 1) or 
second-line drugs (n = 14), despite high rates of cavitary disease (>50%). Only 
53.9% achieved a favourable outcome. Culture conversion within 12 months of the 
first positive NTM culture was associated with lower all-cause mortality (P < 
0.001). All-cause mortality was 11% at 1 year and 25% at 3 years.
CONCLUSION: To improve outcomes for NTM-PD patients, improved microbiological 
monitoring, guideline adherence, individualised therapy for high-risk patients, 
consideration of prolonged or intensified therapy, and better treatment regimens 
are needed.
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BACKGROUND: TB and aspects of its treatment are known to impair health-related 
quality of life, but data are lacking on how pulmonary TB is experienced from 
the standpoint of affected individuals.
METHODS: We conducted a review of published literature and online content with 
the goal of conceptualising the personal experience of TB. Using social media 
sources drawn from the years 2020-2022, concepts from the literature review were 
updated with the perspectives of people with TB and caregivers from multiple 
countries across different World Bank income categories.
RESULTS: The literature review identified 110 published articles and 91 stories 
of people with TB, enabling the generation of a conceptual model representing 
symptoms, disease impacts, and diagnostic and treatment challenges. Concepts of 
interest varied by country income level. The social media analysis captured 657 
posts across 15 countries; the impacts described included physical (48%), 
emotional (28%), economic (18%), social (13%), caregiver (10%), and cultural 
(3%) impacts. Diagnosis was frequently associated with delays, access 
challenges, and confusion with COVID-19.
CONCLUSION: People affected by TB worldwide report impacts on multiple life 
dimensions, but the types of impact vary by geography, income, and culture. 
Additional research sensitive to local experience is needed.
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Treatment discontinuation, including loss to follow-up (LTFU), is an important 
challenge for TB treatment, particularly for multidrug- or rifampicin-resistant 
TB (MDR/RR-TB). Evidence from low-incidence countries evaluating risk factors 
for unsuccessful outcomes is scarce. Our study aims to examine treatment 
outcomes and factors associated with treatment discontinuation for MDR/RR-TB 
patients in the German health care setting. This observational prospective, 
multi-centre cohort study will enrol 150 MDR/RR-TB patients in treatment centres 
between 2025 and 2027. Primary outcome is the description of treatment results. 
Exploratory analyses will be performed, including logistic regression to assess 
demographic, clinical, and important factors like social determinants possibly 
associated with treatment discontinuation. Secondary outcomes will include the 
descriptive analysis of outcomes and safety of the recently recommended 6-9 
months and longer MDR/RR-TB regimens, barriers for adherence to TB guidelines 
and the clinical structures for MDR/RR-TB management. The prospective No1Lost 
MDR/RR-TB cohort study will improve the understanding of risk factors and 
barriers for treatment discontinuation and LTFU in a low-incidence setting to 
address high rates of treatment discontinuation in this vulnerable population 
with targeted interventions.
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The present paper describes the synthesis, characterization, and biological 
activity of five quinoline derivatives, DCQ; ACQ12; ACQ13; ACQ14; ACQophen, and 
their respective copper-(II) complexes. The class of organic compounds is 
composed of 4,7-dichloroquinoline (DCQ) and its derivatives containing aliphatic 
diamines, 1,2-ethanediamine (ACQ12); 1,3-propanediamine (ACQ13); 
1,4-butanediamine (ACQ14); and an aromatic diamine, o-phenylenediamine 
(ACQophen), as a side chain at the 4-position of the quinoline ring. 
Single-crystal X-ray diffraction was used to determine the structure of the 
Cu-DCQ complex (1:2 M:L ratio), while the structure of the Cu-ACQ12 complex (1:1 
M:L ratio) was obtained from powder X-ray diffraction (PXRD) data. Spectroscopic 
(IR, Raman, UV-vis) and analytical data supported coordination through the 
quinoline nitrogen atom in all complexes. DFT (M06-2X/6-31G) calculations 
complemented the experimental results, revealing distinct coordination 
geometries and molar ratios: Cu-ACQ13 and Cu-ACQ14 exhibit a 1:1 (M:L) 
stoichiometry with distorted square-planar Cu-(II) centers, while Cu-ACQophen 
crystallizes in a 1:2 (M:L) ratio featuring a slightly elongated 
square-pyramidal geometry, consistent with nonelectrolytic behavior in DMSO. 
Theoretical vibrational frequencies showed good agreement with experimental 
spectra, validating the proposed models. The organic and inorganic compounds 
described here showed potent activity against Mycobacterium tuberculosis (Mtb) 
and selectivity indexes. The Cu-ACQophen complex exhibited relevant 
antitubercular activity with a low MIC90 value, about 1.68 μmol L -1, and a high 
selectivity index, SI = 48. Complexes Cu-DQC and Cu-ACQ12 also demonstrated SI 
values >10.
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BACKGROUND: Tuberculosis (TB) continues to be the biggest health problem in 
developing countries with enormous social and economic implications. The 
commonest form of extrapulmonary TB (EPTB) is tubercular cervical lymphadenitis, 
or scrofula. The diagnosis and management of TB lymphadenitis is challenging, 
given the multiple differentials. Also, relapse and persistence of lymph nodes 
(LNs) despite treatment result in significant morbidity.
METHODOLOGY: A hospital-based descriptive study was conducted among 35 newly 
diagnosed cervical tubercular lymphadenitis patients who were initiated on 
anti-tuberculous treatment (ATT). Patients were followed up till treatment 
completion and six months post-treatment to rule out relapse.  Results: The most 
common clinical presentation was painless neck swelling. The most common 
comorbidities noted were hypertension (n = 2) and hypothyroidism (n = 2). 
Chronic kidney disease and diabetes mellitus were observed in one patient each. 
Two patients also had pulmonary TB. Six months of ATT were advised for all the 
patients initially. Thirty-four patients completed treatment. One died during 
the fourth month of treatment. Eighteen patients had complete resolution of LNs, 
and three patients required extension of treatment. No paradoxical reactions or 
drug-induced hepatitis were observed.  Conclusions: Extrapulmonary TB (EPTB) 
contributes to one-third of cases of TB. Microbiological confirmation of TB is 
essential even when pathological confirmation exists. Patients with cervical 
adenitis show an excellent response to first-line ATT, and six months of 
treatment is sufficient. Post-treatment follow-up for six months revealed no 
relapse. The study results need to be confirmed in a larger sample size.
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A 36-year-old woman with well-controlled systemic lupus erythematosus (SLE) and 
prior pulmonary tuberculosis (TB) developed fever, weight loss, anemia 
(hemoglobin 7.6 g/dL), thrombocytopenia (78,000/mm³), and elevated inflammatory 
markers (ESR 89 mm/hr, CRP 67 mg/L), with symptom onset five months earlier 
(Month 0). Complement levels were normal, anti-dsDNA was negative, ANA remained 
unchanged, and she had no new rash, serositis, or renal involvement. Notably, 
she had no cardiac symptoms or abnormal findings on examination at that time. 
During the first month (Month 1), she was presumptively diagnosed with a 
clinically active but serologically quiescent SLE flare, based on fever, 
cytopenias, and elevated inflammatory markers in the context of her established 
SLE, despite normal complement levels and negative anti-dsDNA. Over the next 
three months (Months 1-3), infections with common bacterial, viral, and fungal 
pathogens were systematically excluded and typical causes of cytopenias were 
evaluated. During this period, she received escalating immunosuppression with 
corticosteroids, mycophenolate, and cyclophosphamide. Initial mild symptom 
relief was observed but waned within 2-3 weeks, and after three months, both 
symptoms and objective markers showed minimal improvement: ESR and CRP remained 
elevated, while hemoglobin and platelet counts remained essentially unchanged. 
At month four (Month 4), persistent fever despite immunosuppression raised 
concern for TB reactivation; empirical four-drug antitubercular therapy was 
briefly initiated but complicated by hepatotoxicity requiring cessation. TB 
cultures returned negative. At month five (Month 5), syncope prompted 
echocardiography, revealing a large (3.9×3.2 cm) pedunculated left atrial myxoma 
attached to the interatrial septum, prolapsing through the mitral valve during 
diastole. Cardiac MRI confirmed the diagnosis. Interleukin-6 was markedly 
elevated (107 pg/mL, normal <7). Following surgical excision, complete symptom 
resolution occurred with normalization of cytopenias by three months, a 
progressive decline in inflammatory markers, and IL-6 reduction to 12 pg/mL by 
six months. Immunosuppression was de-escalated to hydroxychloroquine alone with 
no recurrence at 14-month follow-up. This case illustrates diagnostic delay 
resulting from cognitive biases, including anchoring on her established SLE 
diagnosis and confirmation bias from partial steroid response, while 
highlighting underappreciated clinical red flags. Echocardiography was probably 
not performed during the course of the disease, given the absence of cardiac 
symptoms or abnormal findings on examination, and because the systemic symptoms 
were attributed to inflammatory causes. Critical underappreciated features 
included seronegative inflammation with normal complements and inadequate 
response to immunosuppression-atypical for genuine lupus flares. Inadequate 
treatment response within 4-6 weeks should trigger diagnostic reassessment 
before escalation. Syncope or orthostatic symptoms in systemic illness mandate 
urgent echocardiography. Cardiac myxomas produce IL-6 in the majority of 
patients (frequency >75%), and systemic constitutional signs are observed in a 
substantial proportion, though not uniformly. This can produce IL-6-mediated 
inflammation indistinguishable from autoimmune flares.
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OBJECTIVES: Enzyme-linked immunosorbent assay (ELISA)-based QuantiFERON-TB Gold 
Plus (QFT-Plus ELISA) testing is associated with manual variability and 
indeterminate results. The transition from QFT-Plus ELISA to chemiluminescent 
immunoassay (CLIA) for QuantiFERON-TB Gold Plus (QFT-Plus CLIA) testing 
represents a significant methodological evolution that requires comprehensive 
evaluation. This systematic review and meta-analysis aimed to assess method 
agreement, characterize systematic bias patterns, evaluate clinical concordance 
between DiaSorin's QFT-Plus CLIA and QIAGEN's (QFT-Plus ELISA) methodologies, 
and determine sources of heterogeneity across diverse populations for latent 
tuberculosis infection (LTBI) detection.
METHODS: We searched the PubMed, Embase, and Google Scholar databases from 
January 2019 to January 2025 for studies comparing QFT-Plus CLIA and QFT-Plus 
ELISA methodologies for LTBI detection. Two reviewers independently screened the 
studies and assessed their quality using the Quality Assessment of Diagnostic 
Accuracy Studies 2 (QUADAS-2) tool. We conducted a meta-analysis of agreement 
measures using random-effects models, systematic bias characterization, 
meta-regression analysis of the sources of heterogeneity, and clinical subgroup 
analysis. Evidence certainty was assessed using the Grading of Recommendations, 
Assessment, Development and Evaluation (GRADE). The review was registered with 
PROSPERO (CRD420251031884).
RESULTS: A total of 16 studies comprising 4169 participants were included. A 
meta-analysis of 10 studies (n = 2932) revealed a substantial overall 
concordance of 88.76% (95% confidence interval [CI] 83.57-93.95). Among the 
seven studies with complete data to calculate positive and negative agreement 
measures (n = 1305), the pooled positive agreement was 91.3% (95% CI 
88.95-93.65) and the negative agreement was 93.89% (95% CI 92.18-95.6). The 
comparative analysis revealed a mean discordance rate of 6.56% (range: 
0.44-16.67%), with a weighted mean directional bias of +0.2% (showing minimal 
overall directional preference between platforms). Significant heterogeneity was 
observed (I² = 95.8%, P <0.0001), and evidence certainty was rated "very low" 
due to methodological limitations.
CONCLUSIONS: Diasorin's QFT-Plus CLIA and QIAGEN's QFT-Plus ELISA demonstrated 
substantial overall agreement in detecting LTBI, with the strongest concordance 
for clearly positive and negative results. Laboratories implementing QFT-Plus 
CLIA platforms should consider verification studies, and future research should 
evaluate the clinical significance of discordant results and optimize 
interpretive algorithms for diverse epidemiologic settings.
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We report a rare case of melioidosis involving femur and knee in a 62-year old 
diabetic male patient from low endemic region (Kota, Rajasthan, India). He was 
previously misdiagnosed as case of extra-pulmonary tuberculosis (EPTB). 
Patient's occupation (house building contractor) involving damp and humid soil 
for construction and non-response to anti-tubercular treatment aroused suspicion 
of melioidosis. Burkholderia pseudomallei was isolated on culture of pus 
aspirated from the non-healing osteo-articular lesions and confirmed by 
real-time PCR targeting T3SS1 gene (Type-3 secretion system 1). Although 
melioidosis is classified as a tropical disease of wet and humid climate, rare 
autochthonous cases have also been reported from arid regions in India 
(Rajasthan, Gujarat and Punjab). We propose that there might be environmental 
presence of B. pseudomallei in otherwise arid regions, demonstrated in this case 
where construction sites involving old or new buildings with predominantly moist 
soil was the likely source of infection. Therefore, a high index of suspicion 
for melioidosis in non-endemic areas is essential for early detection and 
treatment of melioidosis.
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Tuberculous otitis media (TOM) represents a rare extrapulmonary manifestation of 
tuberculosis, typically presenting with nonspecific early symptoms that make 
diagnosis challenging. The aim of this report is to present three cases of TOM 
and to review their clinical manifestations, diagnostic work-up, therapeutic 
management, and complications. We describe two patients with isolated TOM and a 
third who developed pulmonary tuberculosis during the course of the disease. In 
all three cases, symptoms followed a similar progression: Eustachian tube 
dysfunction, conductive hearing loss, and recurrent, painless otorrhea 
refractory to antibiotic therapy, accompanied by tympanic membrane (TM) 
perforations. Facial nerve palsy (FP) developed in two patients, either as a 
complication of untreated infection or following antromastoidectomy. Household 
exposure to Mycobacterium tuberculosis was confirmed in two of the three 
patients. The time from symptom onset to diagnosis was 6, 11, and 14 months, 
with the shortest delay observed in the patient who developed concurrent 
pulmonary symptoms. All patients received the standard four-drug regimen 
recommended by the WHO. Despite treatment, permanent complications persisted, 
including hearing loss, TM perforations, FP, postauricular fistula, and skin 
defects of the external auditory canal. These cases underscore that recurrent, 
painless otorrhea unresponsive to antibiotic therapy should prompt evaluation 
for TOM, particularly when accompanied by FP. Intraoperative identification of 
necrotic tissue in such cases warrants not only histopathological examination 
but also smear microscopy for acid-fast bacilli (AFB). The nonspecific clinical 
presentation and rarity of TOM contribute to initial misdiagnoses, leading to 
delays in establishing the correct diagnosis and initiating appropriate 
treatment.
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Early immune containment of mycobacteria at the infection site is key to 
tuberculosis (TB) vaccine development. Intranasal delivery strategies offer a 
promising alternative to parenteral BCG vaccination, particularly for pulmonary 
TB, the predominant clinical form in humans and livestock. This study evaluated 
the immunogenicity of intranasal BCG and heat-inactivated M. bovis (HIMB) with 
or without adjuvant, as well as prime-boost strategies combining parenteral BCG 
or HIMB followed by intranasal HIMB in young goats. Intranasal BCG elicited 
systemic antigen-specific IFNγ production, with enhanced expansion of CD4+IFNγ+ 
and CD8+IFNγ+ T-cells, comparable to prime-boost regimens. Intranasal BCG and 
prime-boosted groups also induced higher local proinflammatory responses at the 
lung mucosa, including proinflammatory cytokine production, expansion of 
antigen-specific T-cells, and polarization of alveolar macrophages toward 
activated proinflammatory phenotype. The results underscore the potential of 
respiratory mucosal BCG delivery to enhance early immune responses against TB 
infection and support further investigation into its protective efficacy.
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BACKGROUND: India accounts for the highest Tuberculosis (TB) burden globally. 
The incidence and prevalence of TB are higher in tribal population than general 
population. In this study, we assessed the effectiveness of artificial 
intelligence (AI) based chest X-ray (CXR) interpretation software device (qXR 
version 3), in detecting TB from a predominantly tribal population setting.
METHODS: In this multicenter prospective study, all the CXRs of patients aged > 
15 years taken for any reason at 3 public health facilities in the Chhattisgarh 
state of India between 01 August 2023 and 31 March 2024 were included. Patients 
flagged by AI as TB presumptive were directed to undergo sputum testing, who are 
subsequently confirmed either microbiologically or clinically.
RESULTS: Out of 2745 CXRs screened, 363 patients (median age, 44 years [IQR: 
30-53]; 261 [71.9%] male) were identified as presumptive for TB. 162 cases were 
confirmed with TB positivity rate of 44.63% (95% CI: 39.44-49.91). Among the 
AI-flagged cases, 51 (14.04%) patients were asymptomatic, and 20 (39.22%) of 
them were confirmed with TB. Descriptively, when compared with baseline 
(August-2022 to March-2023), an 80.21% (P < .001) increase in the number of TB 
case notifications was observed during the AI implemented period.
CONCLUSIONS: This study highlights the potential of AI to enhance TB detection 
and feasibility in a resource-limited tribal setting. Above 40% of the patients 
flagged by AI were subsequently confirmed to have the TB disease. Additionally, 
the study demonstrated the potential of AI in identifying asymptomatic 
individuals who would otherwise have been missed or diagnosed late.
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INTRODUCTION: Patients with chronic kidney disease (CKD) receiving dialysis 
(CKD-5D) are at increased risk for tuberculosis (TB), which significantly 
heightens the risk of mortality. Long-term isoniazid prevention therapy (IPT) to 
prevent TB is a promising strategy, although the safety and effectiveness of the 
approach in this high-risk population is unknown.
METHODS: Between 2019 and 2025, universal long-term IPT was administered to 
patients with CKD-5D (N = 182) receiving dialysis in Gqeberha, South Africa 
(post-IPT cohort), an area with high TB rates. The incidence of TB post-IPT was 
compared with a historical CKD-5D cohort (pre-IPT) from the same unit (n = 111). 
Primary outcomes included incident TB and adverse events attributable to IPT.
RESULTS: The incidence of TB (per 100,000 person-years [pys]) in the post-IPT 
cohort was 367, versus 4505 pre-IPT (92% relative risk reduction, P < 0.001). 
During IPT, 32 patients (17.6%) developed symptoms of peripheral neuropathy 
(PNP), of whom 20 (62.5%) resolved fully with increased pyridoxine dosing. PNP 
was associated with older age and hemodialysis (HD). Liver injury was noted in 6 
patients (3.3%), of whom 2 continued IPT successfully. Overall, 17 patients 
(9.3%) required discontinuation of IPT because of side effects attributed to IPT 
(PNP = 12, liver injury = 4, and pancreatitis = 1). No deaths were attributed to 
IPT.
CONCLUSION: Long-term IPT significantly reduced the incidence of TB in a 
high-risk cohort with CKD-5D. IPT was safe and well-tolerated, with < 10% of 
patients discontinuing therapy because of adverse events, which were generally 
mild and reversible. These findings provide strong real-world evidence 
supporting IPT use in TB-endemic dialysis populations.
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This case highlights a rare presentation of disseminated tuberculosis in a 
child, manifesting as tuberculous meningitis and flaccid paralysis due to spinal 
tuberculosis. Timely initiation of antitubercular therapy, corticosteroids, and 
ventriculoperitoneal shunt placement led to full recovery, emphasizing 
tuberculosis consideration in atypical neurological presentations in 
unvaccinated children with exposure.
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PURPOSE OF REVIEW: This review summarizes findings of recent Phase 3 randomized 
controlled trials (RCTs) and meta-analyses investigating effectiveness of 
vitamin D supplementation for prevention and treatment of tuberculosis or acute 
respiratory infections (ARI). It also considers why null results from these 
studies contrast with largely positive results from laboratory studies, 
observational epidemiology and early RCTs in the field.
RECENT FINDINGS: The latest evidence from RCTs and meta-analyses does not 
support the use of vitamin D supplements to prevent ARI or tuberculosis 
infection, or to enhance response to standard antimicrobial therapy for 
tuberculosis disease.
SUMMARY: Limited physiologic relevance of positive results from cell culture 
studies and animal models, noncausal associations from epidemiologic 
investigations, publication bias and citation bias may have contributed to an 
over-appreciation of potential benefits of vitamin D for prevention and 
treatment of respiratory infections prior to conduct of Phase 3 RCTs. Potential 
limitations of Phase 3 RCTs in the field - that could have undermined their 
ability to detect a true signal - include under-representation of participants 
with vitamin D deficiency at baseline, use of sub-optimal dosing regimens, 
contamination bias, type 2 error, operation of factors that may have masked, 
attenuated or antagonized vitamin D-inducible responses, redundancy and 
inadequate outcome ascertainment.

Copyright © 2026 Wolters Kluwer Health, Inc. All rights reserved.

DOI: 10.1097/QCO.0000000000001181
PMID: 41549871

102. Indian J Med Microbiol. 2026 Jan 16;60:101050. doi: 10.1016/j.ijmmb.2026.101050. Online ahead of print.

Unveiling the microbiological experience in exploring spinal TB cases from a 
tertiary care center.

Biswas J(1), Bala K(2), Nityadarshini N(3), Jose L(4), Shankar V(5), Singh 
UB(6).

Author information:
(1)Department of Microbiology, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: dr.jayabiswas0202@gmail.com.
(2)Department of Microbiology, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: drkiran.dks@gmail.com.
(3)Department of Microbiology, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: nehanitya28@gmail.com.
(4)Department of Orthopedics, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: mode.mozed@gmail.com.
(5)Department of Orthopedics, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: drshankarvivek@gmail.com.
(6)Department of Microbiology, All India Institute of Medical Sciences, New 
Delhi, India. Electronic address: drurvashi@gmail.com.

PURPOSE: Spinal tuberculosis, a severe form of extrapulmonary tuberculosis, 
poses significant diagnostic and therapeutic challenges, often leading to 
neurological complications and deformity. Microbiological confirmation is 
crucial for diagnosis and effective treatment. We aim to evaluate the 
microbiological profile and diagnostic yield of various methods in spinal TB 
cases at a tertiary care centre and to correlate with clinical features and 
treatment outcomes.
METHODS: A prospective study was conducted on samples from patients with 
suspected spinal TB (n = 58) from July 2023 to September 2024. All samples were 
processed using Ziehl-Neelsen (ZN) staining for acid-fast bacilli (AFB), culture 
on Lowenstein-Jensen (LJ) medium, BACTEC MGIT 960 liquid culture system, and 
GeneXpert MTB/RIF assay for rapid detection of MTB and rifampicin sensitivity. 
Relevant demographic, clinical, and radiological data were collected and 
analyzed. Based on susceptibility to drugs of culture isolates, treatment was 
started to see the outcome, and follow-ups were done with the patients.
RESULTS: A total of 19 spinal TB cases were microbiologically confirmed, out of 
58 clinically suspected spinal TB cases, with a male predominance (57.9 %) and 
age range of 13-72 years. The most common symptom was lower back pain (89.5 %). 
GeneXpert was positive in all cases, detecting rifampicin resistance in 
7(36.8 %). Culture was positive in 11 cases. ZN staining was positive in 15.8 % 
of direct samples. Histopathology showed granulomatous inflammation in 9 
(47.3 %) of cases. MRI confirmed infective spinal involvement in 17(89.5 %) 
patients. MDR-TB regimen was initiated in 7 patients. Overall recovery was good, 
except one case of neuropathy and one mortality.
CONCLUSIONS: A combination of smear microscopy, culture, and molecular 
diagnostics significantly improves the microbiological diagnosis of spinal TB. 
GeneXpert offers rapid, reliable results, especially in rifampicin resistance 
detection. Early and accurate microbiological confirmation, coupled with 
clinical-radiological correlation, is essential for effective management and 
improved patient outcomes.
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Bovine tuberculosis (bTB) is an important cattle disease with major public 
health and economic impacts. Mycobacterium bovis, its causative agent, is 
thought to persist in non-replicative forms within the host, similar to 
Mycobacterium tuberculosis, leading to chronic or latent infection. In this 
study, we used the Wayne model-an in vitro system that gradually depletes 
oxygen-to mimic the hypoxic conditions M. bovis may encounter during latency. 
Growth analysis showed that part of the bacterial culture remained viable but 
non-replicative under hypoxia, while another fraction likely lysed, as indicated 
by declining optical density during late hypoxia and reduced colony-forming 
units. Secreted proteome analysis identified 36 proteins detected exclusively in 
culture supernatants, with Cut3, SapM, and Cdh accumulating more under hypoxia 
(p < 0.05, FDR = 0.25). In the cellular proteome, 288 proteins showed 
differential accumulation (p < 0.05, FDR = 0.25), with 172 more abundant under 
hypoxia. Under oxygen depletion, M. bovis increased proteins related to nitrogen 
and lipid metabolism, purine biosynthesis, carbon metabolism, anaplerotic 
pathways, and several DosR regulon proteins. Aerated cultures showed higher 
levels of proteins involved in transcription, translation, DNA replication, and 
virulence. Protein secretion decreased under hypoxia. Overall, M. bovis remodels 
its proteome to persist in a viable, non-replicative state.
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